





4. The sump pump in the pit, pumps the dirty water through a hydroclone
which separates the sclids out of the water into a decanter sludage box.

5. Sludge in the main pit and decanter sludge box is pericdically removed
and disposed as a hazardous waste,

6. Dirty wash water is periodically remcved and disposed as hazardous
waste and replaced with fresh water.

Leachate Disposal System

Engineering plans for the leachate disposal system are provided in Attachment 14.

The system includes:

1. Double containment from disposal cell to sanitary sewer
2. Double containment monitoring capability

i, Flow metering

4. Clean ocut capability

5. :Underground storage capability

Electrical Distribution System

Engineering design drawings for electrical distribution at the site are in
Attachment 14. Power is distributed from the wheel wash building to various loca-

tions on site to operate the air monitoring stations, discharge pumps, flow meters,

etc.

System to Control Haul Road Run-Off

Operational procedures to minimize the likelihood of waste getfing into the surface
drains are utilized so as not to impact suwrface water quaiiﬁy. Such procegdures in-
clude cleaning off the unloading vehicles prior to leaving the disposal cell, main-
taining adequate daily cover in the unloading area so that vehicles are not exposed
to the fac;lity waste and maintaining haul roads by scraping up and disposing of any

track out material.







System to Control Haul Road Run—Off (cont’d).

In addition to these procedures, a filter barrier will be staked along the road
edge to pravent any potential track out material from uncontrollably entering
the edgedrains in satisfaction of R299.9604. Material accumulated against the
barrier wili be removed on a recular basis for disposal. Run off from the haul
roads 5ver the past five years of facility operation has not impacﬁed surface

water guality according to the guarterly monitoring program.

Recordkeeping

Testing data and records that are reguired by the construction permit or opera=-

ting license shall be kept in the facility operating notebook.

-101B-






Groundwater Monitoring.




The walver proVisiOn was developed specifically for facility

site locations such as the Allen Park Clay Mine based on the

Tollowing discussion published in the Federsl Register,

Federal Register / Vol

. 47, No. 143 / Menday, July 28, 1982 / Rules and Regulations

. 32233

Fourth, the owner or operator ofa *
regulated unit.may be excluded from
Subpart F if the Regional Administrator
finds that there is no potential for
hazardous constituents to migrate from
the regulated unit to the uppermost
aquifer during the active life of the unit
{including the closure period) and the
post-closure care peried specified under
§ 264,117, This exclusion is designed for
units tocated in hydrogeologic settings
that prevent leachate migration to
ground waler for very long periods, In
such a setting, hazardous waste
- leachate would simply not be able to

“ reach ground water during the active life

of the unit and the post-¢losure care

_period. Where there is a high degree of

confidence that such a hydrogeclogic
setting is preésent, EPA decided that it
would be of little value to require the

- permitiee to implement a detection

moniloring program. (Such a program

. would simply not detect contamination

during the active life of the regulated
unit plus the post-closure care period.)

-164-

* Moreover, EPA believes it may be - -
productive to exclude such locations
from ground-water monitoring. Such
locations are relatively desirable for
waste disposal because soils whick
provide long delays in the arrival of
leachate in ground water may also have
characteristics that attenuate hazardous
constituents. Excluding ground-water
monitoring requirements at such
locaticns could encourage the use of
such environmentally desirable
locations.



October 10, 1985
BTroCarom am T # 5§

Pord Motor Company

Allen Park Clay Mine landfill

E.P.A. I.D. No, MID 980568711

Demonstration for Exemption of Subpart F Regquirewments
Under LO CFR 264.90 (b} (&) and 40 CFR 265.90 (c)

Demonstretion is hereby wede to waive certain groundwater wonitoring requirements
g6 provided for under O CFR 264.90 (b) (4) and 4O CFR 265.90 (c) of the RCRA
rules, based on the faevorsble site geology to the aforementioned rules. Specifi-
cally, the requested exewption includes ell sampling of the srtesien aguifer
immediately below the insitu ssturated cley liner.

Site Description

Depositionasl Environment:

The site hydrology is governed by the last glecial period in which the Huron-Erie 7
ice lobe occupied southemst Michigen as shown on Exhibit A. When the ice lobe -
retreated, & proglacial lske (Lake Maumee) formed, as shown on Exhibits B and C.. . -
The site vicinlty is loceted at least 16 miles from the shores of this lake. - T}:i'e;}
clay sediments deposited in the site vicinity refiect this low energy depositional .
enviromment. The lacustrine clay is generally 80-120 feet in thickness and has
become an effective aguiclude since the recession of the lake. The recharge area
for the underlying aquifer is the moraine and cutwash complex to the northwes‘t znd
the underlying Devonlen carbonete formetions. There are no groundweter withdrawal

~wells within & three mile radius of the fecility. T

Artegian Aguifer:

The confined aguifer is located approximately 70 feet below the existing grade

6t the Allen Park site and varies in thickness from one to six feet. It exeris

an upward hydrostatic pressure on the ecley sguiclude equivelent to 80 feet of head.
This hydraulic gradient in the upward direction is a counteracting force azainst
those of leachate migration (drsg coupling effect and chemico-csmotic Qiffusion).
Under these conditions, there is no potentisal for migretion of liquid from the
regulated unit to the upperwost aguifer during the sctive life of the regulsted

unit and the post-closure care periocd. Refer to Exhibit D for s full discussion
on leachate migretion at the facility.

Sibsurface Soil Conditions:

The uniformity of the clay sediments in the Detroit area {Erie-St. Clsir Plain)
bas been documented by the numerous solls explorstion and foundstion engineering
studies required for all of the hullding and construction projects in the vicinity.

To be site specific, the following documentation hes been esteblished:

1) Cley wining operations, sxceveting clay for the msnufecture of cement, have
encountered wore than k5 feet of wniform meterial over the entire site.

2) Seismic work on the cell bottom indicetes that the bedrock is between 57 and

_TO feet below the cell bottom with uniform material to that depth.
'Refer 4o ms:mt-ﬂzr

le$






3)  8o0il semples taken from the five most recent borings indicate the clays
ere satureted o the surfaece from the ariesian aquifer. Hefer 4o Exhibit F.

%) Boil teets performed (grain size epalysis, etterberg limits end permeability)
- on the clay provided more then adequate wmiformity. Befer to Exhibit G,

5) The 12 deep borings indicete wniform moil conditions. Befer to Exhibit H.

6) Tbs deep monitor wells into the artesisn aquifer provide piezomwetric surface
elevations that are comsietent with the regional date which comclude thst
ground surface is below the piezometric surface, Befer to Exhibit H.

7)  Additiomal studies, maps, and tests relating to subsurface conditions st the
gite indicate that subsurface clay is in excess of 25 feet thick with a
permeability coefficient which is mo greeter than 6.0 x 10 =° cm/sec. In
addition, the umderiying eriesisn mguifer exerts hydrostatic pressure in an
upward direction which preciudes the possibility of leaksge from the cell

into the liner during the sctive life of the disposal facility. Befer to
Exhibit H.

8) Water belance of precipitation, evapotranspiretion, mmoff and infiltration
Befer to Exhibit I.

9}  Additiomal geological information is provided by W. H. Bherzer, ®Geological
Report on Wayne County®, Publication 17, Geological Series 9, 1913,

Summary:

Under the conditions stated in this demomstration, there is no potential for
migration of liguid from the regulsted wmit to the uppermost aguifer during the
setive life of the regulsted unit and the post-closure care period. The monitoring
of water quality in the ertesisn aguifer camnot possibly detect leachsis migration
from the overlying disposal site. Accordingly, it is therefore belisved that the

A1len Park Clay Mine Landfill qualifies for the groundvater monitoring weiver set
forth under the applicable regulstions.

Prepared by: David S. Miller, Geologist
Mining Properties Department
Bouge Steel Company
{University of Michigan B.8. 1977)
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~Report FPrepared for:

Wayne Disposal, Inc.

CONTAINMENT INTEGRITY OF ALLEN PARK
CLAY MINE/LANDFILL

by

Donald H. Gray
Professor of Civil Engineering
The University of Michigan

Ann Arbor, Michigan

July 1983
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SUMMARY

The possibility of ieachate migration downward from the

Allen Park Clay Mine/Landfill and contamination of an aguifer
beneath were evaluated.

Analyses shov that density differences betwean the leach-
ate and groundwater will not cause a dovnward migration nor
will they lead to a diffusion effiux from the site. A thiek,
uniform layer of silty clay beneath the site coupled with an

upward hydraulic gradient effectively precludes the latter.

Comparison with results of salt water intrusion studies
across clay aquitards having similar properties as the clay
beneath the Allen Park site show that +he solute {salt) will
take at least 800 years to migrate across & clay barrier 30 feet
thick under chemico-osmotiec diffusion alone. A counter {(or

upward) hydraulic gradient wiii lengthen this breakthrough
time even further. :

There are insufficient amounts of organic compounds in
the wvaste to affect the permeability of the clay. The proba-
bility of accelerated leachate migration. through the underly-
ing clay is not supported by the composition of the wastes
and the nature of the clay nor by the findings of leachate
permeability studies reported in the technical literature.

Under these eclircumstances any observed increases in
contaminant levels of monitor wells in the agquifer underlyving
the site could more reasonably come from sources lateraliy

upgradient from the site rather than the clay mine/landfilil
above the site. l
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CONTAINMENT INTEGRITY OF ALLEN PARK CLAY MINE/LANDFILL

I. INTRODUCTION

The Ford Motor Company who operate the Allen Park Clay
Mine/Landfill have recently petitioned to discontinue ground
water monitering of an aguifer located approximately 70 feet
belovw existing grade at the site. The landfiil is underisin
by dense, lacustrine eclay which behaves as an agquiciude or
aguitard. At least 25 feet or more of residual clay
thickness separates the bottom of the landfill from the
underlying aquifer. The aquifer is under artesian pressure
and exerts an upwvard hydrostatic pressure on the base of the
clay aguitard eguivalent to 80 feet of head. A general cross
section or profile iliustating these soil and hydrologic
conditions at the site is shown in Figure 1. '

Applicant maintains in hie petition for discontinuance
(EPA 1.D. No. MIT $80568711) that monitoring is not necessary
at the site because of a) the dense, uniform clay underlying
the site vhich has a2 hydraulic permeability no greater than
€ x 10”8 cm/sec and b) the artesian pressure in the underlying
aguifer which results in an upward hydraulic gradient across
the overlying clay aquitard. Applicant claims that these
gite conditions will preciude the possibility of leachate

migrating downwards out of the landfiill and eventually conta-
minating the agquifer.

In response to this-petition, the Wayne County Department
of Public Health has raised several gquestions and concerns
{letter form R.N. Ratz, Public Health Engineer, to B. Trethewey,
Mining Properties Department, Ford Motor Company, 28 April 1983),
The following concerns were raised in the letter: :

l. The petition/report fails to address the possibility
of leachate migrating down due to differences in
densities of the leachate and groundvater.

2. The petition/report does not indicate if there are
‘ any organic constituents in the leachate that may

increase the clay's permeability and permit downward
movemant.

The purpose of the present report is to respond to the
&bove stated concerns. Additional information about the geo-
hydrology of the site, about past containment/migration studies,
and about the likely nmature of the leachate and its effect on
clay permeability are evaluasted herein to determine the danger
of landfill leachate migrating dowvnwards from the site and
reaching the underlying aguifer. '

w17l
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IZ., THEE INFLUENCE OF PERMEANT DENSITY ON LEACHATE MIGRATION
ACROSS CLAY BARRIERS

A. GENERAT

Permeant density plave a direct and indirect role in fiow
phenomena in porous media. Permeant density can affect solvent
or golution flov rates via its influence on hvdraulic eonducti-
vity. This infiluence can be calculated and shown to be minor or

insignificant compared to the more ilkely and important influence
of permeant density on solute diffusion.

A newly intreoduced permeant wvith a high concentration of
dissclved material {e.g., a leachate) will also have & higher
density. This high concentration in turn will cause the solute
to diffuse through 2 porous medium to regions of lower concentra-
tion. It is this manifestation or aspect of a density increase
in the permeant that requlres careful scrutiny and analysis. In
other wvords, the role and influence of permeant denszty are
more important to soclute diffusion under concentration gradients

&g opposed. to solvent (or soiutlon) convection under hydraulic
gradients.

The snalyses that follow are offered in support of these
claims.

s

%

B. JINFLUENCE OF PERMEANT DENSITY INCREASE ON HYDRAULIC PERMEABILITY

Both the viscosity and unit weight of a permeant can influence
the permeablllty of a soil to a particular permeant. The hydraullc
conductxvxty is defined in this case as a flow veloc;ty undey
a unit hydraulic gradient (the usual pract;ce in civil engineering).
The influence of permeant density and v;scos;ty can be ascertained

explicitly by defining another permeability, i.e., the "intrinsic®
or "absclute™ permeability

RK=kn S (1)
¥

hydraulic conductivity, em/sec 2
intrinsic or absclute pexmeablllty,.
permeant density or unit weight, dynes/cm®
permeant viscosity, poise

vhere:s k
8
&

}u

~ The intrinsic permeability(¥) is a property only of the
solids or matrix through which the permeant passes. Accordingly,
for &8 particuiar soil (i.e., given grain size distribution and
¥ -1-35:1 structure) and in the absence of permeant-soil reactions,
K Bhould be a constant. The influence of a variation in visco-
sity and density of the permeant on the hydraulic conductivity

coocan be determined from this fact and from a relat&onshlp derived
“from Eguation 1, viz..

. _na;n "

NET



ke = %, (/p) () (2)

where: subscript 1 - initial conditions {(grnd water)
subseript 2 - final conditions {leachate)

An increase in density of the permeant will apparently
cause a higher permeability. But, this same increase in
density can also result in an increase in viscosity which
will reduce the permeability. Both influences together will
tend to offset one another, and it is unlikely that a density
increase in the permeant (leachate) will significantly affect
hydraulic conductivity. Furthermore, even if viscous
retardation is discounted, density increases are highly
unlikely to significantly increase permeability in actual
practice as the following example will show.

Assume the ground above an aguitard or clay barrier is
flooded with a fairly concentrated brine sclution, namely
sea water, The density of sea water {(with a TDS of 36,000 ppm)
is 1.036 gm/cc at 4° € vs. the density of the present intersti-
tial water (with an average TDS of 1550 ppm) which is 1.002
grn/cc.  This leads to a density ratio of 1.034 which is egquiva-
lent to only a 3.4 per cent increase ih hydraulic conductivity
(discounting viscous retardation). Therefore, density has
‘little effect on hydraulic conductivity despite the almost.20
fold increase in dissolved solids conventration. It is the
‘influence of the latter change, i.e., the increase in dissolved
solids concentration, that requires careful analysis in evaluat-
ing the effectiveness of a clay barrier in containing leachate
migration in this casa. - .

*

C. INFLUENCE OF PERMEANT DENSITY INCREASE ON SOLUTE DIFFUSION

1. Background

Dissolved solids or solutes in a permeant can be trans-
ported through soils under both hydraulic and concenktration
gradients. The former is referred to as "drag coupling™ and
the latter as “chemico-osmotic diffusion.” Both types of
movement should be considered when evaluating the effective-
ness of a clay barrier for preventing leachate migration.

Caemico-osmotic effects in fine grained soils have

been examined in some detail by Olsen (1969) and Mitchell

et 21.(1973). The importance of chemico-osmotic diffusion
increases in fine grained soils wilth low hydraulic conducti-
vities. Studies commissioned by the State of California(1971)
on salt intrusion problems in agquifer-aguitard systems have
shown that as aquitards become clay rich and their permeabi-
lities fall to levels on the order of .002 gpd/ft> or 10”7

cm/sec, the migration of solutes will be controlled by chemico-

osmotic diffusion.
-17h-



2., Flow af Solute under Combined Hvdr. and Chem. Gradients

Egquations can be derived vhich describe the fiows
of solute and solution in the pores of a sediment. The
derivation of these eguations and assumptions on which
they are based are given by Mitchell et 81.(1973). The
one-dimensional, vertical, steady state flux of solute
across a2 clay aguitard under a combined salt concentra-
tion{chemical) gradient and hydraulie gradient is given
by the following relationships

% = [WARIgx, + X, 130ez + [ D'+ gk, 18q /32 (3)

vhere: Jg = salt flux across an aguitard, moles/sec/cm™
8h/sz = hydraulic gradient (dimensionless) .
acg/bz = solute concentration gradient, moles/cm®
diffusion constant, em~/sec

R = gas constant, ergs/mole/®K

¥.,= density of water, dynes/cc

T = absclute temperature, *X

¢, = average salt concentration, moles/cc
ky, = hydraulic conductivity, om/sec
kih ='chem1co~05mot1c coupling coefficlent,

. ©m /mole/sec

Relative contributions to the salt or soiute flux
_ecan be calculated from Eguation 3. HMovement of soluté
gan occur by diffusion whether a hydraulic gradient is
present or not. A superposed hydraulic gradient may re-
tard or accelerate movement of solute depending on:

a) Relative magnitude and direction of the hydraulic
and solute concentration gradients.

b} Values of the hydraulic conductivity and chemico-
osmotic coupling coefficient.

Equatxon 3 only vields the steady state fliux of solute
under combined hydraulic and chemical gradeﬁtss Eguations
can also be derived that give the initial or time dependent
solute fluwxes and the time required for *breakthrough® or
first appearance of increased sclute concentration on the
‘downstream side of the aguitard. This initial, non-steady
state process is guite complicated. Examples have been
worked out for aguitards of different th;cknesses and Ccompo-
~gition by Hltchell et a1.(1973).

@ne of the most important findings ef these studies
on salt flux across clay aguitards was the importance of
agquitard thickness on breakthrough time. Because the ini-

©ipial movement is non-steady, the breakthrough time increases

with the sguare of the thickness of the aguitard. Theore-
‘tical studies of salt water intrusion across aguitards ‘
“ {State of California, '1871) have shown that . salt ions will

=1T5=.



take up to 800 years to migrate across an aguitard 30 feet
thick under chemico-osmotic diffusion alone. If the thick-
ness is reduced to 10 feet, the breakthrough time decreases
to only 80 years. The presence of an hydraulic gradient
could either accelerate or retard this time depending on
the relative magnitude and direction of this gradient and
other factors cited previously (see Figure 3).

1ikelihood of Sclute Effiux Through Clay at Allen Park Site

Solutes will tend to migrate or diffuse downward from
the 1andfill along a concentration gradient., ©On the other
hand, this movement can be impeded or even arrested by
the upward hydraulic gradient as a result of artesian .
pressure in the underlying aquifer. Static water levels
in monitor wells around the landfill show that the piezo-
metric surface is almost 10 feet above existing grade or
ground surface elevation at the site (see Table 1). The
net, steady state flux of sclute, if any, can be deter-
mined under these conditions from the solute flow equation
cited previously (Eguation 3).

It is also pertinent to examine the results of a
similar type of study commissioned by the State of
California (1%871). The latter study was designed to
determine salt efflux rates and breakthrough times in'an -

" aquitard-agquifer system in the coastal ground water
basin near Oxmard, California (see Figure 2). The
problem posed in the California study was basically the
same as the pre-sent one; namely, given a sudden
increase in dissolved solids or solute concentration
atop a clay barrier {or aquitard) how long before the
salt migrated downward and reached an underlying aquifer
and at what rates of efflux? The problem was compounded
in the California example as a result of drawdown of the
piezometric surface in the underlying aguifer wvhich also
caused a downward hydraulic gradient.

The two aguitards are quite similar in their
important respects. Both are approximately the same
thickness, have the same initial dissolved solids concen-
tration, and are composed of clayey sediments with low
hydraulic conductivities., The salient charateristics
and paraweters of these two aquitards are summarized
and compared in Table 2. The main difference appears

to be in their respective hydraulic conductivities-- -

the Allen Park clay is an order-of-magnitude lower.

A dissolved solids concentration equal to that of
sea water was assumed in the leachate overlying the Allen
Park clay. Sea water is a good "worst case" choice because
sodium ions have high diffusion mobilities and are not
preferentially adsorbed on clay exchange sites as heavy

-176-
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TADLE 1. ALLEN PARK CLAY MINE
MONITOR WELL - WATER LEVEL READINGS | ‘
" | ' () Grguncﬁ Water(2) Ground &{aterm? , Ground Water )
el Ground : Well Elevation Elévation Flevation Elevation
Number  Elevation, Ft. USGS 11-4-81 & 5-29-81 3-26-81
2 595,19 . 600.76 600.67 %6 600.44 600.21
5 - 595.7 605.92 605.09 a. 4 604.62 604.49
7 504, 1 597.35 so1. 00 ! 593,23 590,19
10 593.4  603.03. . 601.81 84 601,93 601.56
W-101 593.9 | 601.47 "601.21 "3
W-102 591. 3 600. 81 603.22(4)  n.q
W-103 593.9 - 605,06 | 603.52 26
W-104 594, 1 603.82 . 603.81 A
4105 504.5 . 600.08 ' 603.86 a.d
(1) 4e11 Elevation s recorded as top of standpipe. By = B
(2) Data Rocorded by Michigan Testing Engineers, Inc.
(3) Data obtatned from Michigan Department of Natural Resources.
(4} Hell extended temporarily to obtain water Tevel. )
TABLE 1
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TABLE 2. COMPARISON OF AQUITARD PROPERTIES AND SITE PARAMETERS

AQUITARD PROPERTY
OR SITE PARAMETER

Composition

Thickness, ft

Ave, Water Content, ¥

Ave, Liquid Limit, %-

Ave. Hydraulic Conduct, cm/sec
Hydraulic Grédient

Initial (interstitial)

Pore Water Solute Conc, ppm
Final Solute Conc, ppnm

Chemico-Osmotic_Coupling
Coefficient, om”/mole/sec

_1T8-

OXNARD
CALIFORNIA

clayey silt &

silty clays

30
24
31
-7
1 x 10
0.33 - 1-0
{downward)
1800
36,000
-

6.2 x 10

ALLEN PARK
MICHIGAN

silty clay

25_-‘35
20

28

-8
2,60x 10

2.7
{(upward)

1550

36,0d0

(assumed)
-

6.2 x 190

-
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metal ions would tend to be. The same cherico-osmotic
coupling coefficient used in the California agquitard was
also assumed applicable for the Allen Park clay. The value
used is reascnable for the type of clay sediments present.

Results of the California study are presented in Fig-
ure 3 which shows the salt influx into the underlying agqui-
fer as a function of time., Curves are presented for a no
drawdown and 10-foot drawdown case {assuming the hydraulie
gradient acts in the same direction as the salt concentra-
tion gradient). The horizontal portion of the two curves
represents the steady state salt flux,

The main things tc notice from this figure are the
large breakthrough time {800 years) for the "no drawdown®
case {i.e,, in the absence of any hydraulic gradients)
and the fact that in this aguitard the salt flux
caused by drag coupling under a hydraulic gradient is
larger. The steady state salt flux from the drag coupling
under a combined 10-foot drawdown and sazlt concentration
gradient is almost three times that from diffusion alone
(no drawdown). Hence, in the event the hydraulic gradient
was reversed, there would be no breakthrough and no down-
ward salt flux provided the upward gradient exceeded about
0.2. 1In other words, under these conditions the two salt
fluxes would be mutally opposed and exactly counterba1§nced.

The relative contributions to steady state effiux in
this example can be calculated with the aid of Equation 3.
The following parameter values (taken from the study} were
used in the calculation:

dh /3z = &h /AL = 10/30 = 0.33

0.57 x 10 = 0.62 x 10 moles/cm®

3c oz = (cg, = 5, )/BL z
4

g = (g, +cg )/ 2= (0.60 -20.03)x10 = 0.32 x 10 moles/cx®

-

ldiicmzysec

8.32 x 107 ergs/mole/ K

D

R

T = 300 °K
¥,= 10° dynes/cc ' ‘ -
kX, = ldﬂvcm/sec

Kew = 6.2 x ld-+ cn®/mole/sec

Using these values the calculated contributions to
steady state solute flux are respectively:
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A

Prag Courling: I = [(¥/RT)q x, -+ g k) 2h/az

= “"3 n?
= [10%(2x10°7 ) + 0.32x10 (10 }% 0.23
(8. 322107 (. 3%10%)

: -
= 1,056 x 10 moles/sec/cm&

ug .
= 0,98 » 10 moles/sec/féi

Chemico-Demotic Diffusion:

Q’S&g [ D+ cskc.hl a%/az
-5 m? né
= (10 + 2x10 1 0.82x10
] = i
= 0.63 x 10 moles/sec/tm&

B :
D.58 % 10 mcies/sec/ffk

L]

The total salt fiux is the sum of the contributions
from drag coupling and chemico-osmotic diffusion or

% =JS| + J's’?u‘
)
{0.88 + 0.58) x10

= .56 3 1&°& molesfsec/ft& ¢

These calculations are in agreement with the results
shown in Figure 3 for steady state salt inflow under COM-
bined gradients. They also illustrate that the drag
coupling contribution under a 10-foot drawdown {0.33

hydraulic gradient) exceeds the chemico-osmotic diffusion
contribution. ' '

_ In the case of the clay aquitard beneath the landfill
at Allen Park, the average hydraulic qgn&uctiy;ty is almost
an order-cf-magnitude lower (2.6 x 10°°vs. 107 om/sec).
This will tend to decrease the drag coupling. On the other
hand, this tendency will be more than offset by higher
hydraulic gradients at this site. If the level of the
leachate is kept at or close to the bottom of the landfiii,
then the gradient will approach B0/30 or 2.7. The drag
coupling component of solute flux in this case will be

. - _,3 . - N
3 = [ 108210 ") + 0.32x10 (2.6x16)] x 2.7
St [ B3ZXI0T (Laxi09 ) | 1 -

—l G
[ c.o08xi0 + 0.832x10 ] x 2.7

i

-l
= 2,25 x 10‘ moles/sec/cmL

= 2,09 % 16& moles/sec/ft
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This flux is greater than 3X the chemico-osmotic flux;
and since it acts in the opposite direction, there will
be no net downward flux of solute at the Allen Park site.
The critical hydraulic gradient to maintain a2 zero net salt
effiux is 0.B. This means that the groundwater table could
rise to within 12 feet of present ground elevation {(~395 ft)

in the landfill and there would still be a sufficient upward

hydraulic gradient (drag coupling effect) to completely
counter solute efflux under chemico-osmotic diffusion (see
sumnary below).

Position of Ground Upward . Net, Steady State
Water Table in the Hydraulic Solute Efflux Rate
Landfill Gradient {moles/sec/ft")
’ -8
At bottom 2.7 -1.51 x 10
{net influx)
12 feet from top . 0.8 . zero
- B
At top 0.33 +0.32 x 10

These calculations are based on the existence of a static
or piezometric head in the underlying aquifer approximately
9-10 feet above ground elevation {see Table 1).

Assumption of worst case conditicns, namely, a rise
in the groundwater table in the landfill to ground surface
elevation, leads to a small, steady state efflux rate from
chemico~-osmotic diffusion. This occurs because the
resulting hydraulic gradient { 0.33) is no longer large
enough to completely oppose the chemico-osmotic salt flux.
The breakthrough times, however, would be so immense
(1000's of years) that the steady state flux under these
conditions is largely irrelevant.

It is important to note that the preceding calculations
are also based on the following "worst case® assumptions:

1. A highly saline leachate with a concentration
and composition equal to that of sea water.

2. No interaction between the sclute and clay.
In actual practice, there would be some uptake and adsorp-
tion of solutes on the clay. This adsorption would

attenuate or limit further solute concentrations in the
leachate as it passed through the clay.

-182 -




II1. EFFECT OF LEACHATE CONSTITUENTS ON THE PERMEABILITY OF CLAY

A. GENERAL BACKGROUND

The poesibility that leachate--either in the solvent or
sclute phase--might affect clay permeabiiity and hence its
containment integrity has been raised by a number of investiga-
tors (Anderson and Brown, 1981; Haxe, 1981; and Folkes, 1982).
One of these studies has shown that concentrated organie liguids

can increase clay permeability by severai orders-of-magnitude
{&nderscn and Brown, 1581).

211 of these studies were conducted in the laboratory
with simulated leachates from particular types of wvastes and
under particular testing conditions. The danger of blindly
epplying these test resulits to a field situation have been
‘noted recently by Gray and Stoll (1983), It ic essential %o
aek the following before the resulis of these lab tests can
be applied to a given field situation:

1. ¥What was the nature of the learhate in the 1ab teste?
Wnat are the concentrations of various constituente
in the leachate in the field as opposed to the lab _
teste? Hov relevant are the lab test resuits in the

light of potentially large differences in leachate
composition (lab vs. field)?

£. How did the leachate contact or interact with the clay
in the lab tests? Was it forced through? If so, at
what gradient? 1Is there any prospect that the leachate
will be able to penetrate/permeate through the clay
containment in the field in like manner? 1In other words

are the necessary gradients and other conditions present
to permit this to happen?

3. ¥hat was the failure or cley degradation process by
¥hich the apparent permeability increase occured in
the lab tests? Was it by a) dissolution, b) Syneresis,
) piping? Could these mechanisms reasonably occur
in the field given the type, water content, and density
©f the in-situ clay plus the nature and concentration
of organiec and inorganic compounds in the leachate?

B. HWASTE AND LEACHATE COMPOSITION AT THE ALLEN PARK CLAY MINE

The types, composition, and relative amounts of wastes
placed in the Type II Solid Waste Landfill at Allen Park are
shown in Tables 3 and 4. The results of typical E.P.T leachate
“tests on these vastes are shown in Table 5. The likely nature
and composition of the landfill leachate can be estimated from this
informstion. 7This estimate is adequate for purposes of evaluating
the probable effect of the leachate on clay permeability.
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TABLE 3. ALLEN PARX CLAY MINE - SOLID WASTE
LANDFILL CONSTITUENTS f

Fly Ash | - 50%

Blast Furnace Tilter Ceke - - 15¢
Construction Dedris - Sweepings - Clean-Up - 14g
BOF Dust - &4
_Foundry Seni . - &
Electrie Furnece Dust . - k.84
C;él and Toke * - 3%
Coke Oven Deczzier Ter Sludge " e 0.84
Class . ‘ - 0.5%
Wood Ash . - 0.5%
BOF Kish - 0.3%
Wastevater Tresiment Sluvdge - “_-0.2%
Grinding Mud s : - . 0.1%
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Maramector

Arcenie
Barium
Cadmium
Chromium
Leud
Hercury
SeYendwm

Hlver

TABLE 8.

Blast Furnace

ALLEN TARK CLAY MINE SOLID WASTLES

TYPICAY, B, I'.'T, TEACHATE THST RESULTS {Me/1)

BOEF IFlue

Flue gl Imal
0.0h 0.02
<0.8 {0.0k
0.0L 0.03
0,1 20,05
40,2 1.7
0,0007 £ o,01
1.0 . £ 0.0}
0.1 £ 0,01

Blast Purnace Foundry BOF
1lter Cake Sand Kich
0.1 0.03 0.1
(0.8 {0.08 £ 0.8
< 0,08 20,005 {0,005

Z 0,05 20.1 £ 0.1

1.7 £0.2 0.2
0,2 {0.2 0.2
o0, 00 | 0.4
£ 0,01 £0.1 £0.1

Husbewoloer
Coke Trealment
Drecze Slhalpee
40,1 LOuUft
£0.8 A5
£0.005 .005
20,1 .10]
£0.2 LU
£0.2 LY
20,5 SO0
£0.1 AN,

Cemmpiio | Ry 0
liarch §, 19
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The data in Tables 3 and 4 indicate that 50 per cent of
the solid waste consists of relatively inert fly ash and that
some 8% per cent of the wastes consist of materials that do
not contain significant amounts of heavy metals {(Zn, Pb, C&)
or orgsnics known or suspected to be toxic such rhenol and
naphthalene (see Table 4). The coke oven decanter tar sludge
is 2 possible source of organics (phenol and napthalene), but
this waste comprises only 0.6 per cent of the total stream in
the Type II Solid Waste landfiii.

€. EROBABILITY OF ORGANICS TN LEACHATE AFFECTING CLAY
PERMEABILITY AT ALLEN PARK SITE :

Anderson and Brown (1981} found that several organic
"liguids, viz., aniline, acetone, ethylene glycol, heptane,
and xylene, cause large increases in permeabiiity of four com-
pacted clay soils. Pure organic liguids were used in their
study. One of the azuthors [(Andeyrson, 1982) iater emphasized
that their results carmot be used to support claims that clay
iiners permeated by dilute organic ligquids may bs susceptible
to large permeability increases.

Haxo (1981) reported results of up to 52 months of liner
exposure to seliected industrial wastes. He incliuded several
organic wastes, namely, aromatic oil, 0il pond 104, and a '
pesticide. The results ef large permeameter tests on a compacted
fine-grained so0il and admixed materials are summarized in
Table 6. Although a smal]l amount of seepage passed through
the compacted, fine-grained soil liner, no permeability increases
were reported with any of the organic wastes.

On the basis of these studies and with the cavests noted
at the beginning of this section in mind, it is possible to
evaluate the likely effect of the landfill leachate on clay
permeability at the Allen Park site.

l. Type I Solid Waste Landfill

As noted previously the existing landfill contains
emall quantities of coke oven decanter tat sludge which
is a possible source of organics (phenol and -
naphthalene}, but this waste comprises only 0.6 per
cent of the total. Phenol and naphthalene are present
in the tar component of this waste in concentrations
estimated by Desha .(1946) of 0.1 and 2.2 per cent by
weight respectively. &Accordingly, the amount of phenoi
and naphthalene present in the total waste stream are .
-0086 and .013 per cent by weight respectively. These
ampunts constitute & very low fraction and they suggest
that leachate from the total waste stream will tend to
have very low concentrations of phenol and napthalene.
Therefore, the organics in the leachate from the Type
II Solid Waste landfill are guite unlikely to affect
clay permeability.

w187~



-88"[..

3

TAPLE 6. FFFECTS OF INDUSTRIAL WASTES ON SOIL AND ADMIX LINERS

(from Faxo, 1981)

- —“_H%m

' lead Oily wasie -
Liner Acidic waate Alkaline weste (low lesd gaa Pesticide |
material {(HNOy, HF, HOAC) {spent causiic) washing) Aromatic oil Oil pond 104 {weed killer)
Compsacted Not tested Measurable rate of seepage k=1.8x 10 t 1
Ane-gratned soll v, = 107%-10" m/s, waste k=2 4x )yt
303 mm thick penetrsied 3--5 cm alter 30 months (a) k2 63 1(r10
. {tests on soit
. afier 30 months)
Soil cement Not lested Ne measurable seepage afier 30 months
100 mm thick
Modificd bentonlte Mot tested Mewnsurabie seepage afier 30 months, chanieiiing of waste Falled : t
snd sand (2 types) into benlonite (&) (waste seepage
127 mm thick . through liner)
Hydraulic asphalt - Failed Satisfactory Waste staing Hot tesied Mot rested Satisfactory
concrete below liner
64 mm thick asphalt mushy
Spray-on saphalt Not tested Satisfactary Waste stains Not tested . Not tested Satisfactory
and fabric below liner i
8 mm thick
*From dels presenied try Haxo (1981 ;
tSame a3 ().
tSame us (5). ,
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Type I Hazardous Waste Landfiil

In the future the decanter tayr gludge will be
placed in a separate landfill that will be upgraded to
eccept hazardous wastes. This action will increase the
relative proportion of organics {phenol and
naphthalene) in the waste stream. Leachate tests run
©n pure samples of decanter tar siudge using a
distilled water extraction procedure (Caispan, 1977)
have produced phencl concentrations of approximately _
300 ppm. Even this concentration is far removed from
the very high concentrations of organic solvents used
by Anderson and Brown (1981} in their permeabiiity
tests on different clays. Accordingly, organics in the

leachate fyom the Type I Hazardous Waste landfiil are
also unlikely to affect clay permeability.

In summarv: It does not appearllikely nor reasodonable that

organics present in the wastes at the Allen Park Clay Mine/Land-
£i1l will cause a permeability inc
tration and the absence of any sub
technical literasture

rease given their low concen-
stantiation in the publiished
for such an increase under these conditions.
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IV. CONCLUSIONS

(1). There appears to be very little likelihood of leachate
migrating downward from the Allen Park Clay Mine/Landfill and
contaminating the agquifer beneath the clay.

(2). A density Qifference between the leachate and groundwater
will have little or no influence on hydraulic permeability

or downward migration nor will it lead to diffusion efflux of
solutes. A thick, uniform bed of silty clay beneath the site
coupled with an upward hydraulic gradient precludes the latter., -
Calculations and analyses are provided herein to support this
finding. .

(3). Comparison with results of salt water intrusion studies
across clay agquitards having similar properties as the clay
beneath the 2Allen Park Clay Mine site show that the solute {salt)
will take at least 800 Years to migrate across a clay barrier

30 feet thick under chemico-osmotic gradients alone. A counter
(or upward) hydraulic gradient will increase this breakthrough
time even more.

(4). The waste and its leachate are unlikely to increase the
permeability of the underlying clay. This claim is reascnable
in view of the low concentrations of organics in the total,
waste stream and in the light of the findings and caveats of
permeability/exposure tests with organic permeants reported

in the technical literature. This conclusion applies to both
the existing Type II Solid Waste landfill and a proposed

Type I Hazardous Waste landfill that will accept the coke oven
decanter tar sludge.

{5). The composition of the waste and underlying clay do not
suggest properties or combination of properties that could iead
to a containment failure caused by such processes as piping,
acid/base dissolution, or Eyneresis.

{6). Under these circumstances any observed ingrease in con-
taminant levels of monitor wells in the aquifer underlying
the site could just as well come from other sources laterally
upgradient from the site rather than from the clay mine/land-
fill above the site,

(7). These findings and conclusions support the basis of

applicant's petitien for discontinuing further monitoring of
the wells penetrating the aquifer beneath the site.
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. Cery m/inE J L RVY Frce
- 1704 Morton Street
° ' - Ann Arbor, Michigan
48104 -

K|
25 September 1983

Mr. Mark Young

Wayne Disposal Company ' s
P.0, Box 5187 . '

Dearborn, MI 48128

RE: Allen Park Clay Mine/Landfill

Déar Mark:

I recently wrote a computer program (*CLAYWALL*) that can be

used to calculate sclute transport across a clay dbarrier under

combined diffusion and advection (hydraulic flow). The pro-

gram computes the exit/source concentration ratio (C/Co) as a .
function of elapsed time (t) on the downstream side of a clay

wall or barrier of thickness (X). L ‘

LT,
L P

The program was written with a elay slurry cut-off wall in mind, -
but is general enough that it can be used with any clay layer

or barrier. The input parameters to the program are: S
’ - . B L

D, = efffective diffusion coefficient, ft /yr

K = hydraulic permeability, ft/yr

X = thickness of wall ¢r barrier, f£

P = porosity :
I = hydraulic gradient,..{+) 1f same direction,
(~) if opposite direction to solute concen-
tration gradient o S
t = elapsed time, yrs - S
The program is based on the solution to the equation that des- REoDr
cribes one-dimensional solute transport in a saturated porous -

medium under both hydraulic and solute concentration gradients.
This equation has the following form: R

C/Co = O.S{erfc{(x—vt)/sqr(éqx)) + exp{vX/D) erfc((x+vt)/sqr(4ﬁgj}}

vhere: v = ave seepage velocity = (KI/P)

The solution assumes the following conditions:

1. Saturated, one-dimensional flow.
2. No reaction between solutes and porous medium. Chloride
typically behaves this way.
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3. Diffusion controlled, i.e., the pore water velocity is
80 low that mechanical mixing is negligible and ¢he dige
pereion ie equal to the effective diffugion coeffficient,
{this conditien is satisfied when X< 1.0E-07,

I ran the program using data for the eilty clay layer underiying

the Allen Park ClayMine/Landfiii, The folloving values for the
input data were used:

D= 0.102 ££%/yr (6.3E-06 cn'/séc)
{pubiished value for clay tills)

® 0,025 £+/yr (2.5E-08 cm/sec ) R
X = 30 it ' . 'd
P= 3oy : : .
i= "9519'0333 and =} O e

The results of the &nalysis are shown in the attached graph.

At a counter hydraulic eradient of =0.3 the exit/source ssiute
concentration ratio does not exceed 0.0001 until 700 years

have elapsed. You may recall that @ counter hydraulic gradient . .
of =0.3 occurs vhen the leachate is allowed to rise in the land-" .~
£i1l to the ground surface...a worst case scenario. For larger -,
(negative) counter hydraulic gradients the ratios become even .
gmaller. 1In fact for 1< 0.5 (i.e., counter hydrauiic gradients 7

larger than 0.5) the ratio C/Co ie less than 1.0E-05 at ali
elapsed times. ' .

- 1‘ .
a -

These results econfirm the findings of my eariier report wvhich.
weré based largely on analogy to solute transport studies in
tlay aquitards. The present findings are based on analysis

of actusl soll and site parameters. Keep in mind, also, that
the analysis is etill gquite conservative because it neglects
possible adsorpticn {reaction) of solutes with the clay.

A copy of the computer program and typical cutput are enclosed,
It is written in BASIC and is designed to be run on & personal

computer. If you have any questions about the analysis, please '+&
feel free to contact me, - L

\ | Sincerely, |

Donald H. Gray N Lk
Professor of Civii Engineering e

Encl
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4
run -

I
"~ JPorositys 0.3 ¥ ®
Permeability(ft/yr)s .025
Diffusion Coef(ft /yri: 0.102
Wall Thickness: 30 )
Hydraulic Gradient: =0.3 :
Time(yrs)s 500
mmmmmmmmmmmmmmmmmmmmmmmmm m&nmmmnhmmmmm&m-‘mummmmmqj“wwm
ist Argument(¥l)is: , 2.9756
let Error Function is: 0,9889
_2nd Argument(Y2)is: 1.22525
2nd Errvor Function is: 0.2173
"Exit/Source Concentration Ratiec (C/Colis: . ' BE-05
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm rh‘m-”mm
Continue Calculations (y/n) 2y - :
Time{yre)s 750 -
it Argument(¥ilis:. 2.78685 '
ist Error Function is: 0.99879
2nd Argument(¥Y2lis: . ° . 0.64312
2nd Error Function is: . £.63658
Exit/Source Concentration Ratio EC/CQ};S- 2.2E-D4
Continue Calculations (y/n} 7.y KE
Time{yrsj: 1000 : ' ) s
ist Argument{¥Yl)is: 2.72291
ist Error Function is: . 0.9%973
2nd Argument(YZ)is: - D.24754
2nd Error Function is: 0.27389
Exit/Source Concentration Ratle {C/Colis: 3.7E-04
Continue Caleuiations {v/n) 7 y
Time({yrs}s 2000 ' : 3 oo
ist Argument{Y¥l)is: . 2.80056 , i !1iT
ist Error Function is: £.8598
2nd Argument(Y2}is: e . «0.70014 .
2nd Error Function is: 0 . : '
Ex&thource Concentration Ratio (C/Coj}is: : 4.2E-04
Continue Calculztions (y/n).? ¥ - Sl ' E;ii
Time(yrs): 5000 , - | it
ist Argument(Yl)is: | L $.43176
~1st Error Function is: 0.98998
2nd Axgument(¥2)15~ . _ .. =2.10334
2nd Error Function is: .Q N o : |
Exit/Scurce Concentration Ratio (C/Colis: L e 3.3E=04

ﬁwmmuuumwop—-mwnn-u-unm-p-—-wq-m—wm—--unmm-wnmmu——nwm-ou—-m--wuvuwu-u-m

Continue Caleuiations {(y/n)} 7 n
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1704 Morton Street
Ann Arbor, MI 48104

16 February 1984

Mr. David S. Miller

Mining Properties Department
Rouge Steel Company

3001 Miller Road

Dearborn, MI 48121

RE: Allen Park Clay Mine/Landfill
Dear Dave:

I have reviewed the memorandum dated January 23, 1984, from
Terry McNiel, Technical Services Section, to Larry Aubuchon,
Compliance Section, Detroit District, MDNR. The memorandum
essentially raises the following objections to the findings
and conclusions in my report, viz.,

Cbhbiection 1. There is no substantiation nor literature cita-
tions to show that organics present in the waste will not in-

. crease permesability.

i:Obiection 2. The presence and possible effects of napthalene
" in the waste are disregarded.

Obiecticon 3. Uncertainties remain about the actual composition
and likely nature of the leachate.

Objection 4. The report does not address the guestion of com-
patibility between the following: )

a) Leachate and leachate collection system components

b) Generated gases and clay cap.

In the opinion of the MDNR reviewer Objections 1,2,and 3
taken together mean that Specific Condition 5.A.4 (a) of Act
64 license is not satisfied. The reviewer goes on to say,
however, that they (MDNR)} would accept compatibility testing
between actual leachate being generated and the on-site clay
being used for containment. I will respond herein to these
stated objections and opinion. Objectlon 4 which pertains to
Specific Condition 5.A.4 (b) and (¢) is outside the scope and
original charge of my investigation.

Objection 1 is a version of the "guilty until proved innocent™
syndrome. I understand and even sympathize with this approach
in matters which deal with the release of potentially hazardous
substances into the environment. There is, however, considerable
substantiation in the published technical 1iterature for the
contention that organlcs present in low concentrations in aegquous
leachate will not increase the permeability of dense clays.

-196-



David §. Miller 2

Leachate permeability tests on sand-clay columns. packed to bulk
densities within the range of densities of natural clays (Cart-
wright et al., 1977) have shown that permeability actually
decreased with passage of leachate (containing organics). These
tests were continued for periods up to nine months. Decreases
were even more pronounced for rav, unsterilized leachate. In
addition to permeability reduction from the passage of leachate,
Griffin and Shimp (1976) have shown that heavy metal ions (Pb,
Zn, Cd, Hg) are strongly attenuated by clay. Organics that
were present in the leachate were only moderately attenuated

by the clay; they did not increase hydraulic conductivity.

We have also conducted long term leachate permeability tests
ourselves on a silty clay almost identical in composition fo

the clay underlying the Allen Park Clay Mine/Landfill site
{(Gray. 1982) and found the same results, i.e., no increase in
permeability was observed. A chemical analysis of the leachates
used in all these permeability tests is attached. Note the
presence of napthalene in one of the leachates--z constituent
whose presence and influence the MDNR reviewer claimed we had

not considered. JFNote: Cited references are listed in an
attachment to this letter report.jf

It is important to emphasize again the fact that leachate per-
meability tests conducted by Anderson (1982) are totaly unrepre-
sentative of conditions at the Allen Park site.. These tests

are often cited as an example of the deleterious influence of
organic solvents on clay liner permeability. Anderson's tests
are unrepresentative and irrelevant for the following reasons:

1. He used pure organic solvents. The leachate at the
Aillen Park Clay Mine/Landfill will be an aegquous extract
containing very low concentrations of organics.

2. He forced the solvents throush clavs at extremelv
high, positive gradients. Anderson used positive grad-
ients ranging from 60 to 300. At the Allen Park site
there will be negative (reverse) gradients ranging on
the order of -0.3 (worst case) to -2.7.

Other objections can also be cited in regard to Anderson's test
procedures and results. He used a rigid wall permeameter which
permits channeling between sample and container. The recommended
procedure to avoid this potential problem is to use a flexible,
pressurized jacket. Large reported increases in permeability

- should be wvievwed with some skepticism when rigid wall permea-
meters have been emploved.

- Green et al. (1981) have investigated in great detail the char-
ateristics of organic solvents that affect their rate of movement

(permeability) in compacted clay. They measured the eguilibrium

- permeability of three clays { a clay shale, a fire clay, and
kaclinite) to the following solvents: benzene, xXvlene, carbon

- tetrachloride, trichloroethylene, acetone, methanol, glycerol,
and water. Their study showed that it is the hydrophilic or
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hydrophobic nature of the solvent (as measured by the octanol/
water partitioning cocefficient or roughly by the dielectric
constant) and not the viscosity/density ratio that is important
in predicting a solvents rate of flow through clays. According
to their findings water, which has a high dielectric constant,
always exhibited the highest permeability. In addition, they
found that the packed clay density is crucial in determining
how permeable a clay will be to a given solvent. At high bulk
densities { on the order of 115 pcf or 1.85 g/cc) the solvent
characteristics became less important in differentiating per-
meability response. )

Green et al. (1981) also observed that solvents of low dielec-
tric constant (e.g. xXylene and carbon tetrachloride) tended

to cause shrinkage and cracking of some of the clays. This
phencmenon, known as syneresis, can and eventually did cause

an apparent permeability increase in some of the clays that
were tested. The same phenomenon was reported by Anderson{1982)
in some of his experiments. It must be emphasized again,
however, that the effect has only been observed and reported
when several pore volumes of pure, low=dielectric organic solvents
are forced at verv high gradients through clay columns. These
conditions simply do not occur at the Allen Park Clay Mine/Land-
fill site.

'On the contrary, the conditions at the Allen Park site are ideal
“for effective containment, viz., v

1. The site is underizin by a thick (X 2 25 ft) section
of dense, competent silty clay (¥ = 115 pcf) w}th
a very low hydraulic conductivity {( kX = 2 x 107" cm/sec)

2. A negative hydraulic gradient exists at the site as
result of artesian conditions in the underlying aquifer.
Even under worst case assumptions (viz., leachate levels
rising to the top of the landfill) a negative gradient
of ~0.3 will still be present.

3. The leachate consists of very low concentrations of
organic and inorganic solutes in an agueous solution
as opposed to a pure solvent.

Under these conditions advective transport or hydraulic seepage
ceases to dominate pollutant movement across a clay barrier
{see Gilbert and Cherry, 1983; Tallard, 1984). Instead, diffu-
sion under chemical concentration gradients becomes more impor-
tant, and it is this transport mechanism that must be evaluated
carefully. I have dealt with this problem both in my original
report and in my subsequent letter report to Mr. Mark Young,
Wayne Disposal, Inc., dated 25 September 1983. I showed that

even under worst case assumptions ©f no partitioning or attenua-

tion of pollutants and minimum, negative hydraulic gradients
breakthrought times would be on the order of thousands of years.
Interestingly, if the calculations are repeated allowing the
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hydraulic conductivity or permeability to double or even triple,
the breakthrough time increase even more because now the counter
advective flov is more effective in opposing the downward diffu-
sion of solutes along thelr concentration gradient.

I come now to the MDNR comments aboui reguiring compatibility
testing (whatever that means) between actuazl leachate and the
clay liner material. Unfortunately, the procedure, rationale,
etc. for such tests are not specified. What is being required
- «othat the leachate be forced under high hydraulic gradients
through a thin sample of the silty clay? The results or signi-
ficance of such a test would be ambiguous at best and meaning-
less at worst in this case. In my opinion, such tests would
be an exercise in futility and irrelevance given the condition
and circumstances at the Allen Park Clay Mine/Landfill site.

Breakthrough times in diffusion controlled transport are
extremely sensitive to thickness of the barrier. In order

to replicate conditions in the field at Allen Park, compatibi-
lity or flow tests should be run on a sample column 25 feet high
under a negative gradient no less than -0.3. After a wait time

of thousands of years such a test would merely confirm what
is already demonstrable,

It is my professional opinion that in this instance the require-
ment for compatibility testing and concern over permeability
is a diversion from the real issue which is the likelihood of
diffusion transport of solute across the clay. I have shown
that this will not be a2 problem at the Allen Park Clay Mine/
Landfill site because of the thickness, competency, and density

-of the underlying clay together with the existence of a negative
gradient.

I find it baffling that MDNR can approve a thin, clay slurry
wall for a toxic waste site (see Consent Judgment, U.S. District
Court, U.3. Envl. Protection Agency and The State of Michigan,
Plaintiffs, vs. Velsicol Chemical Corp., Defendant) based on
meagre and inadequate evaluation whilst insisting on irrelevant
tests for a thick, natural clay containment system at Allen
Park that is ideal in nearly every respect.

Sincerely, :

Drote! A Gy

Donaid H. Grav
- Professor of Civil Engineering

Attachments
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ATTACHMENT NO. 1 ~ CITED REFERENCES

Anderson, D. (1982). Does landfill leachate make clay liners

more permeable? Civil Engineering, ASCE, Vol. 52, pp.
66-69

Cartwright, K., Griffin, R.A., and Gilkeson, R.H. Migration
of landfill leachate through glacial tills, Groundwater,
Vol. 15, No. 4, pp. 294-305

Gilham, R.W. and Cherry, J.A. (1983). Predictability of solute
transport in diffusion-controlled hydrogeologic regimes,
Proceedings, Symposium on Low-Level Waste Disposal, U.S.
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Gray, D.H. {(1982). Influence of leachate on ciay liner permea-
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Spec. Cond. {(mmhos/cm)

Equiv. TDS
Organics:

organic acids (phenocl)

toluene
Bapthalenes

chlorobenzens

ATTACHMENT NO 2

DuPage Ccuﬁﬁ?
Landfill-mg/1

748
501

47
233

<0.1
ig.8
4d.46
1.85
0.3
0.0008
<0.1
b2
<0.1
<051

862
0.11
29.9
14.9

3484
<0.1

1340

6.9
16.2
6528

0.3

=
@

=
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Chemical Avnalysis of Landfill Leachates

Hayne Disposal
Landfill-mg/1

3480

48
370

0.55
5.0
C.91
.10
0.40
0.010
0.31
7.77

1540
0.0044
<0.085

- 5800

200
<C.1

6920

2160
2500
512
7'6
28.0
17,920

3.6
0.45
0.44
0.008
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‘CUNSULIING ENDOINEENB & DEOLECISTS

2500 PACKARD RO., BUITE 2i056
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v . _“June 17, 1982 .

Rougye Steel Company
Division of Mining Properties
3001 Miller Road

P.0. Box 1639

Dearbor, Mi 48121

Attention: Mr. David Miller
Re: Allen Park Clay Mine Seismic Survey . ’
Dear Mr. Miller:

- As per your request a seismic study was performed at the Allen
Park Clay Mine area in Allen Park, Michigan. The purpose of this study
was an attempt to determine the depth to bedrock in the area immediately
below the excavated pit at the disposal area,

Keeping consistent with previous seismic work accomplished in
the area these stations were numbered 4, 5 and 6. Stations 4 and 5 were
completed on the excavated pit floor, & being on the eastern half and 5 on
the western side of the pit floor, with station 6 directly to the north of the
pit up on approximately the existing surface elevation, some 30 to 40 feet
above the pit floor. Plots of the data collected are included and indicate
both the velocities of the layers and the depths to the layer interfaces.

Station 4 resulted in the best data collected at the site, apd
shows a three-layer case. A low velocity {1428 ft/sec} layer is underlain
by a very consistent layer with a velocity of 5233 ft /sec, extending to a
depth of 57 feet below the pit floor where it is underlain by a much higher
velocity (12,808 ft/sec) layer. These values are very typical of a dense
clay layer underiain by a hard limestone type material. The rather good
fit of the data to a line would indicate very consistent materials, however,
the irregularities near the 57 foot contact indicate that this interface is not
as sharp a transition and hence it represents more of a minimum depth to
this interface.

At Station 5 arca surface topography was rough and inconsistent
which resulted in limited data being collected. [n one area a very steep
depression was encountered on the surface which the shock wave source
worked in. This abrupt lowering of the elevation causes a decrease in the
time it takes to the shock wave to travel through the subsurface. There-
fore, the best fit line was drawn through only those points where the shock
wave source was at the approximate same elevation. " Had the elevation been
consistent, the travel times for those distances, which were lower, would have
teen increased in the direction towards this line.

a4 N e Rt - W T et L s



Poovepe Stecl Company '
‘e 47, 1562 |
Poage 2, 13282

Siation § showed approximately the same subsurface conditions as
did 4, with a depth to the bedrock being indicated at 70 fect below the pit
floor. Station § was.run at a much higher elevation than that of the pit
flor, and very soft wet surface conditions were found. These types of
surface conditions do not allow for seismic shock waves to propogate as
the material tends to sbsorb much of the energy and transmit this energy
directly across the surface rather than down into the earth. This data -
indicates again a rather consistent layer with a velocity typical of a dense
clay. As a rule of thumb, seismic tesis measure in depth roughly one-third
the distance from the energy source to the geophone. Using this rule the
limits of our data would be to @ depth of approximately 45 feet for the clay
layer and would obviously extend until the next layer is encountered.

We hope that this information is useful to you. if any further
information on subsurface conditions is needed, it should be noted that
there is enough room in the bottom of the excavated pit for an electrical
resistivity test to be run. The problems caused by surface conditions
could be avoided and with the large contrast in the subsurface materials
this test would most likely work well. '

if we can be of any further assistance, please let us know,
Very truly yours,
L. M. MILLER & ASS0CIATES

, g
B e
= "’7:::—'(';:’ R RN LR

Timothy P. Wilson, Geologist
TPW:hrh

Attachments as mentioned above.
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BEEQURLE RICOVERY DIVIBION

0 BOL 30

EALSING B AR

o Movermber 4, 1981 ADMINISTRL T ION BEBDURCE
RECOVERY BECTION

$9H/373.0540

Bl ARG GECTI0R
RLIARDOUS WABTE BECTION

R FITIBTI- 18R
®r. Marshall Austin , _ GeoLooy sRCTION
#ichigan Testing Engineers, ine. . BrI/aT3-o807
24355 Capitol Avenue

Detroit, Michigan £B823%

‘RE: Permeability testing of clay soils
Elien Park Clay Mine; Allen Park, chhlgan
Wayne County

Dear Marshall:

Bosed on the review of the soil tests performed (grain size analysis,
atterberg limits and permcability) on the clay at the Allen Park Clay
BMine Landfill, it is the feeling of this office that the materials are
uniform enough that no further permeability testing will be required.

This portion of our evaluation has been satisfied with the information
submitted. -

Iif you have any guestions, please feel free to call.
Yery truly yours,

. RESOURCE RECOVLEY.

1 \?ISION

€s Janiczé;::
Geologist
e 1
ﬁmc:'}ShakirfBel@braiﬁich
ipark Young, ¥ayne Disposal
o Cnsilayne County Heslth Department
. =200~
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Interim Status Groundwater Monitoring Data 40 CFR 270.1h(c}(1),

Lo CFR 265,90
4O CFR 265.94

During the facility's initisl year of Interim Steatus (Novewber 1980 -
November 1981}, & hydrogeological study was performed on the site which
included the instellstion of five monitor wells in satisfaction of
Federal and State regulations. uarterly samples were then taken to
provide initiel background dste, while at the same time additional in-
formation was being obteined to demonsitrate that there is no potential

for migration of liquid from the regulated unit to the uppermost

aguifer furing the actlve life of the unit.

Groundwater monitoring data obtained during Interim Status is provided

in Attachment 16, The date is grouped as follows:

« EPA Primary Interim Status

Drinking Water Standards Appendix ITI page 212
. Contamination Indicating Parameters page D221
Additicnal Water GQuality Parameters page 226
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Allen Park Cley Hine

Crouwnd Water Menitoring Data

Drinking Beter ang dater Geelity Paameters

Well:

=4

2-0 Town Gradient

Date Sampled; 08-10-81

Static
Arsenit
Baryus
Ladnium
Chremiun
Flueride
Lead
Bercury
Mitrate
Seleniun
Si1luer
£ndrin
Lincane
Methoiycher
Tozaphene
2,4-D
2,.4,5-TF/5:lves
Radium
Gross Alphae
Greazs beis
Coliform Hact
Chleride
Iren
Banganese
Phengls
Sodiom

Sulfate

Units

Feet 600,87
EYIVaY © {0, 0003
LIPS (9.180
my/l §.240
mg /1l (0410
fg /1 0.540
mg/1 $6.050
my /] <p.eL0z
mg /1 - (0.181
Ay/l (0. 0083
my/i <g.012
vg/l (9.8082
ug/l (0.064
wgfl ¢0.6138
vg/l €4, 0605
ugsl (0.6
ug/l Cod0.op
pli/1 (5. 50
plis " 435,00
plu/) (5. 00
ce/lbenml 2.00
ay /1 150,
Mg/l {0.930
mg/l {0,810
mg/l 0,008
mgll 114,
myg/l 1050

Time ¢f Execuvtlion: 0&/1B/84

1510.0 wdt Hen

212w
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Allen Park Zliy Mine

Ground Water Moritaring Data

Drinking MNater and Water Guality Parameters

2-D Dcwen Gradient

Weil:

Date Sampled: 05-06~82
Parameter tUnits
Stratic Feer 2901
Arsenic LTS G.on
Barium Mgl {0.040
Cadmiun mg/1 0,623
Chromiunm wg /1 0.c50
Fluerige ng /] b.&ko

—
Lead mg/l 6.093
Hercury ng/l 0.6002
Nitrate My sl (0.01¢
Celailum ng /1 (0.01e
Silver mg/i §.91¢
Endrin vg/} {9.100
Lindane ug/l (d.100
Mathoxyohor g/l (6.500
Toraphene vg/1 {1,066
Z,4-D ug/l {0,100
2,4,5-TP/S1lvex  wg/l {8,050
Radium plisi (5. 00
Gress Alpha pCr/i (3.00
Gross beta pli/l (4, 0%
Califoerm Hact. co/iliuml (2.6
Chloeride g Sl 174,
lron #my/l 5.1t
Manga.ese my/l 0,130
Phenols mg/1 0.004
Scdium g/l 120,
Sulfate ngsl Byl
Timg of Executien: D0&/1d/84

17-14-82

600,58
(8.0u1
.02l
B.00s
6.011
t.660
0.040
{0.8802
0.610
(.01
8 004

{0.1¢4

(0.30u
(1.00
0.100
{6,050
(5.00
(5,00
{8.00
B0
179 .
0.84u
$.823
(0.004
118,

1060,

Pi-Ue- 82

&00. 6b
{4.001
(61010
(0.004
§.616
%00
(.01t
(0. 00ue
(6.010
{8010

g.ouB

(0.SUE
1.4
9.100

(6.0%0

S10.6 edt Mun

=213~



allen Park Clay Mine

Grosnd Water Menitoering Data

Drinking Waver and Weter Quality Parameters

Static
Arsenic
barum
Cadmium
"Chrealua
Flueride
Lgad
Mercury
Mitrate
Sejeniuvm
Slives
Endsan
L.indane
Methorychob
Toraphene
2,4-D
2,4,5-TP/S51lven
Radiun
Graoss Alphe
Gross Beta
Col:form Bact.
Ehlor;ag
Iran
Hanganese
Phenels
Soedivam

Sulfate

Tine of Ex

Well: S-~D Up Gradaient

Sampled: 85-0p-82
Unifta

Fees 605.12
mgll (0. 0630
rMgsl 6. 060
g/l 0.008
ng/l (8. D45
mg /1 1.3
my/l g.018
mg/] (0.0602
myg/l 0.01¢
Ayl (0.014
mysd G.0ul
.uq/l (0.308
vg/l {0,108,
vg/l {8.500
vg/} (1,80
ug/l {0.180
g/l <§.058
plirl (2.00
pCi/l (5. 00
plysl (4,50
co/18lnl (200
ry/l 146.
my/l 1.78
my/l 2.023
my/l (D.064
mGAl 85.8
Py fl 190,
ecvtiun:  B4/18/B4

§7-14-82  10-24-42
05 . 4% &84 .84
{¢.901 {8,041
(B.0C0 (6. 00
0. 6ul {6.0U3

§.81s b.g1v
1.00 1. du
(G.01y §.44%1
_B.000% <0.0du
b.250 0.0y
(g.910 (B.01¢0
(G.o0ud (8 tas
(B.100 (B 10y
.1ud 01U
{0.500 (B.L60
(1.0 (1.00
h.1890 {8.100
(0.650 b bud
{5.0u (L. 08
1%.0u LS. B
(4,00 (8.ul
(4,06 4.00
150, 144,
1.20 4. B
§.81a 0,048
{6.0u4 (8. 0u4
-88.0 150,
260 74,0

19100 st Hun

21k



Allen Park Clay Mine

Ground Water Menitoring Data

Drinking Water and Water Quality Parameters

well: 102-% Down CraDient

Pate Sampled: 018-10-B1

Stataic
Arsgenic
Barium
Cadmium
Chramiunm
Flueride
Lesd
Mercury
Nitrate
Selenium
Siiver
Endrin
Lincine

He thexychaor
Tezaphene
2,4-D
2,4,5-TP/S1lvea
Rad.ium
Gress Aipha
_bross bera
Celiform Bact,
Chiorzge
Iron
Manganese
Phenols
Sodium

Sulfate

Time of Execution: D5/18/84 $516.0 edt Ron

Units

Feet 6ul. 32
mg/l (G.0003
mg/ 1 (0.1400
ng/l (0.010
mg /1 {D.018
mg /1 ‘ 1.42
mg/1 ¢0.020
ng sl (0. 0062
Ryl 0,160
ny /1 (0. 0053
“g/} (0G5
ug/i (0. d6E2
ug/l {0.064
vg/l (8.o10
vyl ) (0. 8BS
ug/l (G184
vyg/l (0.0
plisl (5.8
pC1s1 (5. b
pCisl 5 80
co/106nl 4,00
ng/l 138,
mysl (0,038
mg/1l 0,019
mg/l ¢0. 003
my/l 140,
my/l 1290,

=215



allen Park Clay Hine

Grovnd Hater Monitoring Data

Drinking Water and Water Quality Parameiers

Static
Arsenic
Barium
Cadriuvm
Chremiunm
Fluerade
Leag
Herculy
Hitrate
Selenium
51lver.
Endrin
Landane
Kethexycher

Tozaghene

ra

;4-0
2,4,5-TH/51lves
Radiunm

Gruas nilpha
Gress bets
Colzform hact,
Chleride

Iren

' Hangangse
Phersls
Sodiwm

Suvifate

Down Grabirent

well: 102-D
Sampled: G5-00-B2
LUnits

Feet &01.77
mg/ 1 {(.01D
LUED] {0,840
Myl i.008
mg/l {0,063
rg/l 1.3
Mg/l 0. 810
Ayl (6. 900662
ng/l {6,014
mg s} (0. 016
mg 1 0. 088
g/l (0. 160
vg sl (0108
[V (B.058
vg /sl (1.90
ugrl (G.10D
ug/l 6,850
plisl (5. 08
plr/1 (5.00
pCi/1 (8.86
ce/10iml {(2.08
my /1 148.
musl b. 530
®wg/ i 0,623
Mg/l (0.0u4
my/l 25.4
rg/l Fid.

Time of Eaecutroen:

017-14-g2

501, 6k
h.pd1
g.0z0
D.Bus
E.bis
1.80
(b.910
(0.0u02
8.271

{£.010

TRTT
TRTT
1.500
(.00
(6.108
{§.050
(5. 00
(5.00

{4.0u

8,041
(8. 0v4
27.4

Y&0.

t0-26-42

59%.15

0. 0@1

(0. 140

W.0us

§.0ub

1.00

§.010

(0.§002

8.010

(B.010

8. Quo

(B.1ud

(1.00

{1490

(0. 0%k

(2. 00

(5.0

bo/1G/7B4 1590.0 edt Hon
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Allen Park Clay

Hine

Ground Water Monitoring Da a

Well: 103-D Down Gradieny
Date Sampled: GB-11-81

Parameter Units
Svatic Feet &0G3.22
Arsenic mg/ ] (0.0403
Earium mg/1 (0.18¢
Cadmium ng/l {0.610
Chiromium ng.'1 (0.016
Fluoride my/1 1.30
Lead mgll (.85
Hercury mg /i {0.0862
Nitrate mg 1 (6,100
Selenium mg.rl (0.0403
S1iver mg/l (f.810
7 Endrin ugsl 0. 8862
Lindane ug/l (0.304
Hethozychor ug/l (4.019
Yesaphene g1 {0,905
2,4-b ug/sl {0.160
2,4,5-TP/81ivex wg/l {0.081
Racdium pti/l (5,90
Gross Alpha pCi/1 (9. 80
Gross Beta pli1rs1l (%. 08
Coliform Kact. co/1ibnl (2,00
Chloride my ) 250
Iren ng/ i {U.5830
Manganese Ayl 0.9
Phenols myg/l {0.045
Sedium Mg/l 6.08
Sulfarte mg/3 45,1
TJima of Erecution: Oo/1B/84

Drinking Water and Water Quality farameters

1516.9 edt Hun
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Allen Park Clay Mine
Grovnd deter Hunitering Data
Drmhnq'&iuer and Water Buality Parameiwrs

Wall: 103~ Down Gradient

Date Sampled: B59-04-B2 07-14-80 1U-de-u/

Parameter Unzts
Static feat al3. a5 e01.23 . &6b1.2s
AFSEMNLC mg/l 0. ast (0. 86t (.00
cBarium mg /1 {(0.B2¢ .62y (. 2uy
Cadrium Myl 6. 0o7 .04 4.003
Chromium g/l 0.620 {(B.0U4 (B dus
Flusride my /1 1:50 1.00 1.40u
Lesxa hg!ll <0.010 0.010 {0,014
Hercury By (. odoe {(§.0ud2  (0.B00LL
Hitrate my /1 (0.016 §.050 (0. 014
. Celenium Ag/ 1 ip.ﬂiﬂ p.01U SRR
Silser mg/l 6. 0635 1.0605 b.06Y
Endrin wg/l (0.1¢ce (B, 10U <§.100
Lingsne g/l (0.18% §.10v (8.104
#ethoxychor wg/1 (0,560 <0.500  <0.S6U
Tosaphene ug/l (l.gli_ (1,90 1.08
2,4=D ug/1 (0,180 (§.100 {8,100
2,4,5-TF/Gilver ug/l <g. 050 9.050 ¢0.0ni
Radium pLisl (2,00 (SR {300
Gross Alpha pCa1/1 (3,60 (Z. 09 {4 0w
Gross Beta pCa/1 (4.90 (4.0U (8.2
Colaferm Ract. co/1lEml {2,680 (£ 11 ERRE!
Chieride mg /1 130, 144, 130,
Iran my/sl 1.60 B, 700 &. 00
Mengenese ags 1 §.921 §.018 8,047
Phenoiw my /1 (0,804 [ {B.004
Ssciun LUTAY 8.70 85.0 tat.
Buifate mgdl 7506, 794. t40.

Tira ef Executien: 0&/18/784 1510.0 edt Mun
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Allen Park Clay Mine
Grovnd Water Munitoring Data
Drinking water and Water Quality Parameters

Well: 184-D DPowa Graedient

Date Sampled: 48-101-81

Parameter linits

Static Feet 603.81
Arsenic my sl (4. 6003
Barium =g/l 0L 108
Cadmium mg/l (.01
Chromium my 1l (.01
Fluoride mg/i 1.3
Lead my/1 {08.6590
Mercury mg/l 0, 6602
MNitrate mg/l 0,380
Seleniun mg/l (G.a083
Si1lver’ mg/1 .01 .
Endrain . ug/l <0 0082
Lindane vg/l {0.404
hethoxychor wg/1l {¢.010
Tezaphene g/l (0. 085
2,4-D vgsl (0.1840
2,4,5-T8/51lvex  ug/l {(d.0H1
Radivm pli/} {5.480
Bross Alpha pCa/1 45,00
Grass beta pC1/l (5. 80
Celiform Bact, co/10kml 4,00
Chloraide ng /1l 140,
Iren mg/1 (0. 030
Manganese mg/1 0.0aé
Phenols mg/l (0. Ba%
Sadium mg/1 160
Sulfate mg/l 1350,

Tewe of Dawcvtlien. wo/iB/78B« 1500.0 edt Men
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tllen Pard Clay Mine
Ground Water Munitering Data
Dranking Water and Mater Quality Parameiers
Well: 104-D Down Gradirent

Date Sempled: @89-96~82 07-14-82 1) 2680

Parameter Units
Stanc Fegt bu4.32 504 .32 sU4.1,!
fArsanic my sl .(G.DE]E {4.0186 9.0yt
barium L. omy/l (0.04y b0y (8. 16w
Cadmivm mg/l 9.910 (3.004 (h.dus
Chremium mg/l (0. 003 g.012 0.013
Flyeride mg /1 1.00 §.200 1.6
Lead . mg/l {0,018 B.atu 8.0.4
Kercury g/l (0.0002 <0082 <0000
Hitrate mg/l (0. 018 B.230 0.2wv
Selanivm Ag /1 {0.638 B.B1O . {E.D3U

| . —~
Sitlver @g/l ¢.009 . B.604 [P P :
Endr1n vg/l ¢B. 100 (G160 <D 1ub
Lindane ug/l (B.10¢ .10 (8. 1uU
Hethexychor vg/l (B.500 {0.940 (0,30d
Tu:aphen'e g/ 1 {1.%0 {1.60 (1,04
2,4-D ug/l {0,108 0.100 {B.190
2,4,5-TP/S1lvex ug/l (0.958 {§.050 (0.05%0
Radlen gli/l {5,410 (3.00 (2. 00
Gress &lpha pl1/1 {3.08 {(3.00 (%08
Gress Peta pbisi (4,00 (4. 80 11,90
Celiform Bact. ce/180nml (2,09 §.00 .20
Chleraide Ry /1 156, 160, 140,
Iron g/l 4, 3b 9.%0 5¢.0
Hangenese @g/l 8,060 §. 04 b.100
Fhenels rg/l (D.004 {D.bu4 (4.844
Sodium mg/l 160, 8E. 8 214,
Sulfate mg/l 1200, 1300, 1200,

Tine of Ezecutien: D&/718/84 1516.0 edy #Hon
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Attachment 16

Table 2
&l1len Park Clay Mine
Ground Water Manitoring Dara
Contaminiation Indicarting Parameters

dell: 2-D Down Gradient

Date GSampled: ©68-10-81 05-06-B2 087-14-82 10-256-B8B2

Sratic Feet &£00.67 599.01 660 .68 600,48
pH1 7.70 6.91 ?.75 B8.70
pH2 7.90 65.95 7.78 8.70
pH3 8.400 7.01 7.73 8.70
pH4 85.00 7.0%9 ?.76 8.70
Mumber of Samples 4 4 4 4
Mean Value 7.%0 h.99 7.7S 8.70
Variance 2.860E-02 &.136-03 2.06E-04 §.DCE+00
Sp.Candl umhos/scm 2500, 2095, 3054, 2256,
Sp.Cond2 umhes/cm 2260 . 2885, 2983 . ac44,
En.Condl  _wumhas/cm . 2400. 2187. 2980. 2252, .
Sp.Candd  umhos/cn 22646 2127, 2875 . ees
Number of Gamples 4 4 4 4
Mean Value 2325.¢ 2173.5 2973.0 2250.5
Variance 2.25E+04 §&.31E+03 5,44E+083 2.50E+01
ToC mg/sl 7.70 20.¢ 3.60 15.0
TOEZ mg1 7.00 20.0 5.080 20.0
TOc3 “g/1 7.70 19.0 &.090 17.0
TOC4 m3/1 - 7.68 19.0 5.00 i6.0
Number of Samples 4 4 4 4
Mean Value 7.50 12.50 4.50 17.08
Variance 1.13E-01 3.33E-01 1,00E+00 4.47E£+00
TOx1 ng/ 1 $8.003 p.o12 0.62% t.0190
TOX2 mg/1 (0.00% 0,016 0.033 0.0617
TGX3 ng/l {0.085% g6.01% 0.0456 2.02&
TOx4 mg/1 £0.00% 0.014 g.027 6.93289
Number of Samples 4 4 4 4
Mean Value 0.480% ¢.014 8.034 0.023
Variance 0.00E+00 2.92E-06 7.29E-05 1.46E-04

Summary of Background Data

Parameter #Hean Value Variance Nunber of Samples

—— e e e e i i et . e e ———— e e

M 7.84 3.98E-01 16
Sp.Cand: 2430.% 1.15E+85 1&
T0C: 12.13 4 33E+401 16
T0x: 0.01% 1.64E-04 16

Time of Execytion: 02/23/783 0730.2 est Wed

=221~



Table 2 {Cont.)

allen Park Clay Mine
GCround Water Moenitoring Data
Cantamination Indicating Paranmeters

Well: 102=-D Down GraDient

# # WKell Background Sampling Data * ®

Date Gampled: 088-10-81 0&-06-82 017-14-B2 10-26-82

Static Feet &03.22 £Q01.77 601 .68 599,15
pHt g.40 7 .30 7 .20 g.70
pHZ 7.30 7.20 g.70
pH3 7 .30 7.20 g.70
pH4a 7.30 7.358 8.70
Muwmber of Samples 1 4 4 &
Mean Yalue 8.480 7.30 7.22 8.70
Yariance 0.00E+00 &.36E-07 2,.50E-03 - 0.00E+00
Sp.Candi ushes/onm 2500, 2993, 2974, 2367,
8p.Cendl umhas/om 2997, 2&64a. 23%4H .
Sp.Cond3 wumhos/cw 2973, 2651 . 2358,
Ep.Coend4 umhos/cw 2940, 2630, 2378,
Wumber of Samplies 1 4 4 4

= Hean Value 25006.0 2975.8 2617.3 2381.9
Yariance §.86E+00 &.7HE+02 & 06E+03 3. 1LE+82
TOEC mg/ 1 % .6l .08 21.0 14.9
1002 mg/ 1 i2.0 1.0 4.0
TOC3 mg/l i1.0 1i7.6 2.0
TOC4S wg/ b 13.40 19.0 16.0
Mumsber of Samples 1 4 4 4
Hean Value 5,60 11.25 18,00 19.75
Variahce 0.00E+D0 2.92E+00 &.87E+00 1.BYE+01
TOX1 ng/l §.008 80.011 6.03% §.01%
Taxa2 Mg/l 0.008 0.010 (0.010
TOX3 “g/ i 0D.00& g.810 0.01&
TOx4 ng/l 0.607 2.0190 §.013
Humber of Sawmples 1 4 4 4
Hean Valvue ¢.068 0.008 g.014 g.014
Variance B.00E+08 &

L&7E-0& 1.56E-04 7.LOE-D&

Summary of Background Data

Parameter Hean Yalue Yariance NMumber of Samples
pH: 7.7% 4. F4E-01 i3
Ep.Cond: 2645.8 6. 29E+04 13
TOC: 15.321 2.94E+01 13
TOY: 0.212 5.71E-03 13

Time of Exrecution: 82/23/83 0730.Z2 est UWed
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Table 2 (Cont.)
Allen Park Clav Mine

Grownd Water Marltoring Duta

“Contamination Indicating Parameters

e

Date Sampled:

Static Feet

pH1

pH2

pH3

pH4

Number of Samples
Madn Value
Variance

Sp.Laondt umhoscm
Sp.Cond2 umhios/cm
Sp.Cand3 umhos/ce
Sp.Cona4 wmhas cm
Mumber of Samples
Mean Value

Variance

10C1 my /1
TOC2 ma/sl
TOC3 ngs1
TOCA mg/ 1

Number of Sawmples
Hean Value

Variance
TTTIE T T e T T
TOx2 agsl
TOX3 mg/l
TGX4 mg/l

Number of Samples
Mean Value
Variance

Parameter

pH:
- Ep.Cond:
TGC:

TGX .

Timne of Execution:

il 103-D Down Gradient
-% % MWell Background Sampling Dsta L
08-10-81 05-06-B7 07-14-82 19-26-82
603.52 603, &5 &01.22% &£01.2¢6
B.&60 7.68 7.70 B.7
7.09 7.70 8.70
7.11 7.70 8.70
7.12 7.70 8.70
1 4 4 4
B.460 7.09 7.70 B.70
D.00E+80 2Z.03E-03 0.00F+00 0.00E+0D
300, 2E22. 2441, 2352,
2604, 244686 . 2208,
. 2583, 2450, 2294,
2616 . 24368 . 2288,
1 4 4 4
306.6 26046 .3 2449 .3 2210.5
G.00E+00 Z.96E+02 1.BRE+82 8.36F+07
<60 4.60 12.0 26.0
5,08 t4.8 2100
&.00 14.0 220
&, 60 Q.00 21.0
1 4 4 4
S.60 .23 12,25 22.50
0.00E+00 9.17E-G61 S.S8E+00 S.47€+00
6.62%  <6.eas  0.016  @.eio
{0.00% 0.0%4 g.0186
{0,805 0.0190 0.814
{0.005 0.810 {6.010
1 4 4 4
0.02% 0.005 6.021 0.011
6.00E+00 O0.0CE+0D 4.B4E-04 4. 00F-0&
Summary of Background Data
Maan Valye Variance Number of Samples
7.89 4.8%E-01 13
22879.5 I.72F+05 13
12,74 5.78E+01 13
6.014 1.87E-04 13
02/23/83 (74%9.7 est wWed
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Ground Bater Renitoring

Table 2 (Cont.)

allen Park Clay Rine

Duta

Contamination Indicating Faranmeilers

Well:

104=D

Dewn Gradi

ant

Parsmater Units
Btatic Feet 603.81
pH1 2.4060
pH2
pH3
pHA4
Mumber of Samples 1
Mean Yalue 8.060
Yariance 0.060k4+T0E
Sp.Londl  umhos/cw 2350,
Sp.Caend2 vahoes/CA
Sp.Conad3 ushos/Cw
Sp.Condd umhoa/cwm
Number of Samples. 1
Mean Value g5t .6
Variance §0.00E+00
TOC1 “g/ ) 5.60
TQC?2 mg/ld
TOC3 “g/l
TOC4 ags ]
Nymber of Samples 1
Mean Value &.60
Yariance §.00E+20
TOX1 ag/l €0.00%3
TOX?2 “g/l
TOX3 PO
TOX4 mg /1l
Number of Samples 1
Aean Yalue 0.005%
YaFiance 0.00E+00
Summary of
Parameter Hean Value
}DH: 7. 83
Sp.Cond: 2561 .4
TG 10.12
Tax 0,815
Time of Executien: 02/23/B3

8.0d

4

g8.25%

1.%6E+08

(0.08%

{0,005

<0.005%

(0.005%

4

0.0605

g.00E+BE
Background

Variance

3.09E-01
1.B2E+05S
8.20E406

1.95%9E-04

§730.2 est

22k

0§7-14-82 _ 10-26-8B2 . . -

604.32 604,12
7.70 8.30

7 .68 g.20

7 .68 8.20

7 .67 g.20

4 : 4

7 .68 g.23
{.58E-64 2.50E-03
2817, 2=78.

< PHES. 2HeZ.
2885, 25633,
2892 2871,

4 4

2859 .8 28457.3
1.05E+03 &£.14E+02
&£.00 i1.0
i2.0 15.0
i4.0 10.90
i2.10 12.0

4 4

11.00 12.00
1,20E+01 4, 67E+010
g0.010 G.024
6.024 §4.018
g.610 §.01¢
b.0648 0.820

4 4

8.023 0.018
3.21E-04 3.47E-D3

Data

Mumber of Sampies

13
13
13

13

Wed
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Teble 2 (Cont.)

Allen Park Clay Mine

Ground Water Monitoring Imia

Contamination Indicating Parameters

Well. 5.p Up Gradient

Baciyrewnc Sampiing Bata 3 »
bate Samglec: §&-ig-g; 05-86-82  Q7-14-8z i9-Zb-82
Farameter Lnaits .
Jiatic Fwet AU .17 683.i &d5 40 b4, B4
uni 7.68 ALY, T.de 14.2
Rz 7. 7ol 1.2
wrid 7 787 i6.2
LT 7 7.88 1%.2
Rymber of Samuies 1 4 4
Feati Value F.84 7. 7,05 it.zi
Variahie 8.6e-50 3.38% 1L ESE~02 B840
Su.Con€l  smhas/ca 230 ZisQ. HE
Su.loncl  umiws/em YN 171k
£0.050:63  wmiipasin giz1. {737
Sc.Lungd  uymipu/cn 2134, 17548,
Ruaver of Sempiew i 4 4
Fean Vaiue 12250 PP 1oL 3
Vearianuce B 3iz-05 b.55ce0z ?.2IER02 1L
my/l LT B.UU Ei.u SN |
my. ] -5.50 .U IO |
mg/1 .l e b 3. 8§
1 6.43 20,4 338
ftamber of Samplcs i 4 L 4
Furan Vailve 780 3,54 19,20 Z6.73
FailElLe 8.80e+30 3.338-07 2.3SE-pp 783+
8% wysl 3.4be §.064 §.621
TSxZ my. i 0.318 §.042 [T
TCi3 My s} 6.089 i.bz~ §.025
TOX4 my sl 0. 808 .68 0.§2z
memLer of Samuiet [ 4 4 4
Kuan Value §.40g §.057 $.530
Variance 2.9:2-06 3.48E-04 7 b=l
Summary of Bacrgroung Data
Parametler Mwan Yalye Varzsnte Wemer of Samoles
pri: 8.45 1.84c+08 i3
“Eu.Lang; 1935 .§ I BiE+34 1d
Tl L4.8% Todverit 13
Tox i.9cq 2. a0k s
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Allen Park Clay HMine

Ground Weter Monitoring Dete

fdditiens]l Hater Quality Parameiers

Well: 2-D Dosn Gradient

Baite

Sampled:

Static

cob

Iren

Chiaer:ge
Suifate

Ep. Conductance
Sp. Londuciance
Sp. Conductiznce
Ep. Londectance

pH 1

(%)

pH
pH 3

pH 4

TOL 1

ToC 2

TOC 3

T0C 4

Calcium

Sadrum

Hagrnesius
bBicarbonate
Ammonlia-Hitregen
Kitrogen-Hitrate
Ritregen-Nitrite
rhenels

Chromium

Cadmaum

Lead

Mapthalene

ymhes/CH
yEnes/ LR
ymhas/cr

prhes/cm

mg/l
mg/l
my/1
g/l
ag/l
Mg/l
Ao/l
mg/l
g/l
g/l
rg/l
mg/l
wgsl
mg /sl
=g/l

ag/l

Time of Ezecution:

BE-16~81

7.98

118.
140,

2049,

{d.108
g.002
¢.088

(0.0%e
0.248

{0.839

ba/19/84

1048.3 2dv Tue
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Allen Park Llay Mine
Grovnd Water Monitorirg Dava
Additional Water Quality Paramelers

Well: 2-D Doun Grad:ient

Date Sampled: 085-06-B2 {7-14-8Z 10-2o0-bo

Parameter Units

Static Feet 59%.0% 400,48 &00. 6B
cob ng/1

Iron mg/l 5.18 §.841 b.auL
Chloride mg/ 1 154, 170 . 170.
Sulfate my/l 1054. 1600, Bl .
Sp. Conductance wehos/Cm 2295, 3834 2246
Sp. Conductance umnos f(m 2085 2983, 2244,
Sp. Conductance wmhos/cm 2187, 2980, 2uLe
Sp. Conguctance wmhes/tm 2127, 2875 . 2290
pH &.91 7.7% g.70
pH 6.%5 7.7¢ 8.7
pH 7.61 7.73 B.7U
pH 7.09 7.76 §.70
TOC 1 mg/1 20.9 3.00 15.0
J0C E‘ mg/l 20.4 . 5.00 éu.ﬂ
TRE 3 rig. ] A% w i 1ioe
TGC 4 mg/1 19.0 5.0 i6.0
Calcium mg/1

Sodiunm . ng/l 120. 110. 240.
Hagnesium mg/1

Bicarbonate mg/l

Ammonia-Nitroger ag/l

Nitrogen-Nitrate ng/l {0,010 6.016 0.0149
Hitregen=Nitrite mg/l

Phencls mg/l 0. 004 {8.004 (h.0t4
Chromiums ng/l 8,450 §.010 §.016
Cadmiunm mg/l 0.623 1.00& {0.003
Lead mg/l 8,093 B.030 (0.010
Napthalene mg/l .

Time of Execution: 06719784 1840.3 edr Tue
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Allen Park Clay #ine
Ground Yeter Monyter .ng Dats
Auvditienal Haver Quall y Parsmerars

Bell: 2-D Down Gradient ®

Date Sampied: 04-26-83 08-24-83

Parameter Units

Static Feet 600 .74 abf. a7
COD mg 1 110,
Iren mg/l 2.2%
Chlor:de nyg/l ¥y,
Sulfate &g/l 12!_14.
So. Conductance umhos/CR 2700 .
Sp. Conductance’ uwmhos/cm 2600 .
Sp. Cenductance wumhps/cm 2elf .
Sp. Eonduectance umhos/com 2590 ’
pH 1 7.40
pH_ 2 C 7.4
pH 3 ' " 7.5
pH 4 ' 7.60
Tac mg/l 310 )
10C 2 mg/1 14,9
T4l 3 Myl )
TOC 4 mg/l 32.0
Calcium mg/l 340,
Sediua mg/l 128,
. Hagrnesiun m[g/l 230.
Bicarponate g/l KN
Armonia-Nitrogen mg/l i.10
Hitregen-Hitrate ag/l 1.040
KBitrogen-Nitrite =g/l (§.820
Phensls mg1

Chremium Ag/1 0620
Cadmiunm ®g’l

Lead mg/fl 0. 4410
Mapthalene mg/l

Time o€ Execution: B&719/84 1840.3 edt Tue -228-



Allan Park Clay Ming

wrownd Mater Moenitoering Deta

Adgitaenal Watar Quality Perentters

Bell: 2-D Down Gradient

Pate

Lo

Iron

Chleride
Svlfate

Sp. Conducrance
Sp. Conavctance
Sp Conduttance
Ep. Conduttant o
pH 1

R Z

ToC 4

Caleium

Seciun

Ragnesiem
Bicarbtonate
Annonxa*NJtroan
Mitregen=Nitrats
Kitragen-Nitraite
Phenels

Chramium

Cadmivn

Lead

Napthalene

Sempled. (4-17-84

Units
Feer Sd5.97
ny/l 11§
mg/l . 3.3
AaGrl 178,
ng/l 2860
wmhos/cm 26080,
wrios/Lm
vAnes/in
valan.om

7.0
mg/] j
mys i
ng/ 1"
my/l
ng-l 230.
ag/l 116,
ngsl 150.
mgl 32¢.
Ayl 9 &30
Aag/l 3.920
my/l 8.02¢
ng/1
ng/l (0.820
ny/1
ng/l
né/l

Time 8f Eamcution: 06/15/84

89130 edt Fra
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fllen Park Clay Fine
Ground Hater Honitering Data
Acditional Water Qualivy Farameters

Well: S-D Up Gradient

Date Sampled: OBH-106-81

Parameter tnite

Statlc Feet U5, 89
cop mg/i 3.B0
iran my/1 {0.038
Chieride miy /1 128
Sulfate mg/l 2410,

S5¢. Conductance wmhew/Cm 1554,
Sp. Lonductance umhos/ca

§p. Lenductance umhos/Cw

Sp. Condurtance wumhos/Ch

pH 1 - 9.60
pd 2 .

pH %

pH 4

TOC 1 mg /1 g.08
TaE 2 nq)l

0L 3 ng- 4

oC 4 89/l

Calcium . mg /1 ' 14.8
Scdium g/ 1 1849,
Hagriesivem mg/1 186,
Ficarbonave mg/sl 873,
famonla-Mitregen mg/l 6.360
Hitregen—Hitrate mg/l n.go02
Mitroegen-Niirite mg/l (G.100
Pheneols mg/1 0,021
Chromium my /sl (0.010
Lacdmium nAy/l (4.020
Lead mg/1 0.058
Hepthalene g/l

Time of Executien: DB&/19/84 1340.3% edt Tue
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Allen Park Clay Hine

Graund Water Monitoring Data

fdditional Hater Quality Parametlers

Wells

Dite Sampled:

Parameter

cor

Iren

Chleride
Sulfate

Ep. Conductance
S5p. Conductance
Sp. Cnndu;tance
Sp. Conductance
pH 1

pH

LS ]

pH 3
pH 4
T0C 1

H

[ ]

TG 3

TaC 4

Calciun

Soedivm

kacriesivm
Bicarbaonate
Ammonis-Nitregen
Nitrogen—Nitrate
Nitrogen-Nitrite
Phenols

Chromiun

Cadmium

Lead

Hapthalene

uMRoS/CM

vshossom
umhos/Cm

ymhos/cm

mg/}
mg/l
My’
Mg/l
mg/s1
Mg/l
ng/l
mg/l
mg/1
mg/1
miz/l
g/l
ng/sl
mg/l
mg/1

mg/l

Time of Execution:

-0  uUp Gradient

63-08-BC

140,
191,

2168,

00

[&,]

ot

Ln

§.010

{0,304
{0,095
.00

0.0612

6/1%/84

§7-14-B2 10-28-8.2

895, 45 &

0. 250 {

h.004 {
1.014
(8,003 {

(6.614

1049.3 edt Tue

4.

§.68U

144,

76.¢

1785,

1800,

1791,

H-=-1'P

=
(4]

—
=
(%]

=
[

180,

0.0%¢

§.004
§.019
0.903

§.091
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Parameter

allen Park Clay Hine

Ground Hoter Wunitering Date

fddivicnal Hater Quality Parameters

kell:

Dare Sampled:

Static

£0D

Iro

n

Chloride

Sulfate

Sp
Sp .
Sp.
Sp.
pH
pH
pH

pH

[

. Cenductance

Cenductance

Conductance

Conduciance

Calcium

S5ed1um

Hagnesiue

Bicarbanate

Ammonie-hltrogen
Nitrogen-Nitrate

Hitregen-Hitrite

fhenels

Chromiua

fadmiym

Lead

Hapthalens

mg.l

umhes/cam
ushes/cm
umhos/cm

vmhos/Cm

g/l
mg/L
Myl
mQ/ ]
rg/l
my/l
mg/ ]
ag/l
mg/l
ng/l
mg/l
g/l
mgs1
Mg/l
~g/1

mg/l

Time §f Exmcutilaon:

(4-26-83

§&e/19/84

5D Up Gradient

08-24-83

tedd,
1680,
1644 .

1600,

o
8.40

38 ¥

0.8340

B.0240

{0,020

{6.929

0.100

1640 3 edt

Tue
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Allen Parh Clay Mine
Lround Hategr Menitering Dat4
fdoditienal Water Quality Parametgrs

well: 5-D Up Gracdient

Vate Sampled:. 04-17-84

Parametwr Drits

Sratic e 501.93
coL - mgtl (4.90
Iran mg/l 0.118
Chleraide L ES! 150.
Sulfate ng/l 38,
Sp. Conductance wmhos/cn 1700

S Conductance wmbow/im
Sc. Cerductence umhon/cm

Sp. fencuvtance wmhas/om

phi 1 g3
ph 2

pH 3 .
pH 4

T0C 1 my’l 3. 60

Toc 2 ag/l

ToL. 3 g/l

100 4 mg/l

Caltaum ay/l 11.5
Sediwm mg/l 114,
Magnesium ag/l 168,
Picarbenate ag/l 4510,
Ammerila-Nitregen mg/l §.600
Nitrogen-Nilrats mg/l (B.620
Mitregen-Nitrite mg/l B.820
Phanols ng/1

Chremivm ng/l (0,820
Cadmium my sl

Lead ng/1

Naptnalene g/l

Jime of Erecvtion: U&/15/784 9933.0 edt Fra
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dilen Park Dlay Mine

Ground Waier Honitoring Data

fdditional Hater Quality Farameters

Well: 7-D Down Gradient

Bate

Sanplea:

Static

£or

Iron

“Chloride
Suifate

Sp. Conductance
Sp. Conductance
Sp.- Conductance
Sp. Conductence
prt 1

pH

ra

Too 3

T6C 4

Calcivom

Sedium

Kagnesium
Bicaroonate
Ammonie-Nitrogen
Nltregen-Nitrate
Hitrogen-Nitrite
Phensls

Chromaun
Cagmiuva

Lgad

Kapthalene

vmhes/Cr
umhos./ch
uphos/cm

pmhos/ch

mg/l
mg /1
mgal
mg/ 1
Mg/l
g/}
ag/1
rg/l
wg/l
mg/)
By/1
mg/l
mp /)
agfl
mysl

ag/l

Time ef Execuiion:

tE-10-81

b6/717/84

tp40 .3 edt Tve
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Allen

Park Clay Mine

Grovnd Water Menitoring Data

Additional Water Quality Parameters

Well: = 7-D Down Gradient

Dite Sanmpled:

Stratie

E0D

ire

n

Chieride

Suifate

Sp.
S5p .
Sp.
Bp.
pH
pH
pH
pH
T0C
Tac
oL
Tac

[g%)

Conductance

Lonductance

Condvctance

Conductance

K
4

Calcivm

Sadium

Magnesium

Bicarbonate

Ammonia-Nitrogen
Nitrogen-Mitrate

Nitragen-Nitrite

Phenels

Chromium

Caanlun

Lea

d

Napthalenw

mg /1
ng/l
umhos/cm
umhos/cn
ymhos/cm

umhos/cm

mg/l
ag/l
ng/l
ag/l

ng/l

Mg/l

ag/ 1
mg/l
ag/l
ng/1
ng/l
mg/1
mg /1
ng/l
mg/l

ng/l

Tima of Executioen;

05-06-82 07-14-82 1§-25-82

SHY . 60 582.05 586, 3%

(2hE, 160. 2&0.
3.30 2b. b 3,45
148, 140,
8u0. ta0d. BEL.
1860, Zoid . 24385,
?.80 108 10.0
82.8 3t 49.0
270.
2a0.
46,0
3%.4
D.&3d
0.6B0
G.062u
G.028
0.440

Boa/t¥784 1040.3 edt Tue
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#llen Pary Clay Hine

Groung Water Hoenitoring Data

fAdditienal Water fuality Parameters

Well: 7-D Down Gradieat

Date

Sampled:

Static

Cap

Iran

Ehloraide
Svifate

Sp. Conductance
Sp. Lonbuctance
Sp. Cenduciance
Sp. Cenductance
pit 1

pH

ra

pH 3

pH 4

T4C 4

Caltium

Sedium
Hagnesiua
Bicerbonate
Ammenia-Nitrogen
Hitrogen-Nitrate
Kitregen~Nitrite
Phenols
Chrasivem
Cadmium

Lead

Mapthalene

ymhes/cm
umhos/ e
sERDE/CR

vrhos/cm

mg/l
mg/l
ngUl
mg/ 1
mg/l
my/l
mg/ 1
Mg/l
agll
mg/l
ry/1
mg/l
Ayl
ARG/l
my/l

mg/l

Time of Execution;

08-24-83

1ae.
18.10
40.0
0.940
.04t

{g.,02°7

<0.628

06/19/84

1840.3 pot Tue
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Allen Park Clay Mine

Cravnd Water Menitoring Dara

Additiangdl Heter Quality Parameters

well: 7-0 Duwr Cradient

Dave

Semp lad.

£op

Iren

Chloride
Selfate

Sp. Cenductance
Sp. Cenductance
Sp. Condwctance
Sp. Cengwctance
pH i

pE 3.

pH 3

pH 4

ol 1

-t
o
-~
%)

TOC 4

Calcium

Sedivn

Magnesiwm
Bicarbonate
Ammonia-Hitrogen
Nitrogen=-Nitrate
Nitrogen—Nitrite
Phensls

Chremiun

Cadmium

Leas

Napthalene

ag/l

-ng/]

wmhos/cm
umhos/um
wmiiessCm

VmigesLm

mgl
ag/l
LI ES!
ng/l
ng/l
mg/1
ng/l
ny/l
my 7l
ay/l
g/l
my/l
ng/1
ag/l -
ng/l

g/l

Tame of Erecvtion:

Ga-17-B4

g %0

15.8
§.8000
§.700
9.62¢

g.020

{0.324

B 15764

-237=
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Allen Park Clay Mane
Ground Hater Monitering Data
fddivional Water Quality Parameters

Well; 18-D  Down Gradient

Date Sampled: 08-18-81

Parameter Units

Static | Feet &G1.81
oD my/] 7. 00
Iraon mgsl 0,248
Chlorade g/l 126,
Sulfate mg /1 2100,
Sp. Lonductancte umhes/cm 3g00.

Sp., ConduCtance umhes/cm
Sp. Conductance wmhos/ca

Sp. Lonductance wmhes/cr

pi 1 7.80
pg I
pH 3
pH 4

LT0E mg/l 7 .80
T0C 2 ng/l
TeL 3 nyl i
TOC 4 rg/l
Calcium mg/l 370,
Scdivm Mg/l @0.8
Hegnesium o wmg/sl 200,
Bicarbongte wy/l | 228,
Armen1e-N1trogen mg/l 0.500
Hitrogen-Hitrate my/l {9,100
Witrogen-Nyirite my/l 0.0062
Phenols ag/l 0.00%
Chromiua mg /T 0,018
Cadmiva g/l 0.0zt
{ead mys g.058
Hapthalene ng/l

Time ¢f Ezecutson: Oo/19/84 18403 eot Tow =238



Allen Park Clay Mine
Ground Seter Monitering Data
Additional Water fuality Parameters

Well: 16~0 Down Grad:ient -

Date Sampled: 05-056-B2 §7-14-82 104-2&-BD

Parametar Units

Static F eet 501.28 Sgk. 63 595,63
cop Mg/l 140, 350, 234,
Iren ng/l 4,30 B.5210 5.%6
Chloride mG/1 169, 140.
Sulfate rg/l 1800, © 1906, 1600,
Sp. Canductance wumhos/cm 3249, 1238, 2894,

Sp. Conductance wmhes/cm

Sp. Conductance wumhos/cm

Sp. LCoanductance wumheos/cm

pH 1 7.2¢ 7.94 .10
pH 2

pH 3

pH 4

T0C 1t rg/l 27.% 68 0 211
ToC 2 ng/l

TaC 3 ng/l ®

TOC 4 a9/l

Calcium ny/l 2%0

Sodivm ng/l 210,
Magnesivm mg/1 220,

Eicarbonate g/ 1 260,

Anmania-Nitregen mng/l 9.55%40
Nitrogen-Nitrate ag/l 0.840
Kitrogen-Nitrite ag/l §.016
Phenols mGg/l

Chromiunm mp /1 D.o18

Cadmium mg/l

Lead mg/1l 0. 040
Napthalene ng/l

Time of Ezecutian: 06/1%/84 1M0.2 pdt Tue

-230=



518t
£an
Iren
Chio
Sulf
Sa .
Sp.
S .
Sp.
pH 1
pH 2
pH 3
pH 4

TGO

T0C
Tac
Calc
Sedi
Ragn

Bica

#ller Park Clay Mine

Ground ¥ ter MWunitoring Date

&cd1tions! MWater Huality Paraemeters

ke

Dat

15

rige

ate
Conductance
Conductance
Cenductance

Concuyrtance

[g¢

4

ium

]

enlum

rbenate

11: 10-D Down Gradient

e Sampled:

myfl
my/l
vahos/cr
ymhes/Cm
vmhes/cA

umhos/ca

ag/l
rG/1
wiy.l
wg/l
mg/l
Ag/l
g/l

#gsl

Ammonia=Nltrogen mg/l

Hitregen-Nitrate mg/l

Nitregen-Hitrite mg/l

Phen
Chro
Cads
Lead

Mapt

els

RluR

3 U

halene

Time of E

mg/l
my/l
ag/l
rg/1

®g/1

racyiion:

p4-26-83

598.45

B6/19/84

88-24-83

1840.3 edt Tue

=2L0.



Allan Park Clay Mine

Lround Water Munitering Data

Adastianal Water Quality Parameters

Well: 101-D Pown Gradient

Late Sampled

Starac

(1))

iren

Chloride
Suvifats

Sp. Cenductance
Sp. Condectanca
Sp. Loanowctlance
Sp. Condwctaence

pH 1

(]

B
pH 3

pH 4

Caltium

Sedium

Hagnesium
Bicarbenale
Anmsnia-Hitragen
Nitrogen-Nitfrate
Hitragen-Miirzte
Phensls
Chramium
Cadmivm

Lead

Mapthalene

ny/l

pmhan/Cm
'L HY T ]
LI TN Y]

vmhou/Lm

ng/l
agsl
LIWaN
ng/l
Myl
Mg/l
ng/l
ng/l
ng/l1
ag sl
ag/l
ag/l
ag/l
ng/l
mg/l

g/l

Time of Exsiution:

04-17-04

S75.92

1948,

7.0 {

19.0

186,
126.

156.

§.031

(0.820

-2h41 -

36/15/84 BYZ31. L edt Fru



Allen Park Cley #Hine

Cround Weter Hunitoring Data
\

pdditional HWeter Gualaty FParameters

Wwell: 181-F Duwn Gradient

bate

Sampled: 0&-16-81

£on

Iron

Chlorice

Selfate

5p. Coenductence

Sp. Conductence
. 8¢. Condguctance

Sp. Conductance

pH 1

pH 2

pH 3

TGE 3

TaC 4

Calcium

Scdium

Hagnesium
Bicarbonate
Ammona-Nitrogen
Hitrogen-Hitrate
Hitregen-Nifrite
Phenols
Chromium

Cadmium

Lead

Hapthalene

tnits
Feet 601.21
mg/ 1 1.69
#gsl 0.03%
ay/l 135
ag/l 1256
¥Ahos/Ch 2460,
yrhas/cA
ymhos/cn
urb0s/CR

7.10
mgsl 11.8
mg /L
fige )
ag/l
my /1l 190
my/sl 12%
Aag/ 1 148
Ag/l
g/l 0,580
ag/l {0.108
rg/1 np04
ag/l
rg /1 D.018
ap/l
mgll 6. 034
sg/l

Time of Execytvion: D6/19/84

1840.3 edt Tue

=242






Allen Park Clay Hine

Ground Hater Honitoring Data

Adgditional Water Buality Parameters

Well: 101-0 Down Gradiend

Date Sampled: 05-0s-82 (7-14-BZ2

Farameter Units
Static Frel 597.89 597.81
£On LI78! 209, 210
Iran g/l 2.20 0.944
Chlor;de Ay 1 156 .
Sulfate Mg/l 1600, 1006,
Sp. fenductance wmhos/em 2802 2207
Sp. Cenductance YRS Ln
S5p. Conductance umhos/cm
Sp. Canduvctance wmhos/cnm
pH 1 7.10 VA%
pH 2
pH 3
pH 4
T0C 1 Mg/} &0.0 44,0
To0C 2 #g/l
T0C 3 Ayl
TOC 2 rg/1
Calcium g/l 180,
Soedivm mg/ ]l
Kegnesium rg/1 14l
Bicarbanave mg/l 136,
Ammonie-Nitrogen my/l
Kitrogen—-Nitrate mg/l
Hitrogen-Kitrite mg/l
Phencls mg/l
Chramjum Byl g.610
Cadmiva ag/l
Lesd mg/l
Napthalene ny/l

Time of Execution: 0&/1%/B84

1$40.3 edt Tue

t8-2o-82

.ol

818

“2h3a



Cab
Iran
Chia
Sulf
Sp..
Sp.
Sp.
Sp.

pH 1

ro

pH

pH 3

Tac
T0C
Cale
Sodi
Hagn

Bica

Ammcnla-Hitrogen
Hitregen-Nitrate

Nitregen~Nitrite

Bhen
Chra
Cadnm
Lead

Napt

Allen Park flay Mine

Greund Wéter Monitering Deta

Agditions]l Water Quality Parameters

Weal: 101-D Down Gradient

Date Sanpled:

rice
ate

Cunductance
Conductance
Conducrance

Conductance

iluvm
unm
ES1UM

rbonate

ois
mium

1M

halene

Feet
Myl
mg/1
mg/l
anll
umbes/cm

emhas/cm

‘wmhos/Cm

vmhign/cm

mg/l
Mg/l
mg/1
mg/l
mg/l
mg/}
ng/l
ng/l
ng/1
mgsl
ng/l
mg/1
ng /1
mg/l
Mg/l

ng/l

* Time of Executiea:

GH-Z4~83

&l 25

7.70

7.7

7. 70

7.7

17.%

(9. 028

. 050

06717784

1046 .3 edt Tye

~2hh.



&llen Parh Clav Aing

Lrevnd Haoter Rerstering Dets

Ravivienal Weter Yuaelity Parameiers

Bell:

bave

Sempled

Parsmeter

o

Svatac

oL

iren

Chleriow
“Bylfate

Sp. Censuctonce

Sp Lonductance

S Cenawttance

Sp Cendectence

g 1

pH 3
pH 4
TNy

ToL

Fa

TOo 3

7ol &

Calcium

Sodium

Hagresien
Bicarbonate
Ammerza-Bitragen
Mitregen-diiraty
fitreger—RLtrite
Phenels
Chreajenm
Codmivem

Laad

Hepthalene

[AEREN

Faes
@myg/ ]
PYa)!
ag/l
LOTS!
yRhse/cm
vRLOL L
YAhis L@

L PN

LIRS
ngl
P
mg /1
@iy /1
mg /]
mg /1l
rg/l
ag/l
wy/l
ag /)
ag/l
ag/l
g/l
rg/l

g/l

Yimg af Lrecutianm:

181-9 Duwn Lradient

B4-17-04

26808

2400

1%.0

3/ ¥4

Bo/10/84

BIZI L edgr Fry

245



Allen Park Clay Hine

Grouwnd Water Manitoring Data

Additional Water Quality Perameters

Well: 102-D Down Gradient

Dave

Sampled:

Siatic

cop

iran

Chloride
Sulfate

Sp. Coenductance
Sp. ELonductance
Sp. Conductance

Sp. Cenductance

b=
N
ra

—
| ]
1}
e

TaC 4

Calcium

Sedium
Hagnesium
Hicarbonate
Ammoenia-Nitregen
Nitregen-Mitrete
errugen—ﬁitrite
Phenols

Chromiun
Cadmiunm

Lead

Magthalene

yrhas/cm
vmhos/cm
umhos/cm

yehies/CH

Mg/l
mg/l
mgo 1
ng/l
ng/l
myll
ngsl
mg/l
ng/1
ng/l
mng/l
mg/1
ng/l
mg/1
mg/l

mg/l

Time of Execution:

0b-1

&0

]

<y

§—81

322
600
030

130.

2506 .

2408,

3
=

2

{0

¢

.

(g
{6

<0

9&/1%

300,

300,

6.68

018

010

. 058

/84

1048, 3 edt Tue

-2h6-



Allen Pasrk Tlay RBine
Grovad Bater Monitoring Data
Addivional Hater Quality Parameters
Well: 102-D PBoewn GreDienty

Bate Sampled: (05-06-B2 07-14-8B2 14-20-48°

Parametur Lnits

Static Fees 601,77  abl.bb 99915
Cob ag/l

Iran Mg/l 0.530 S0t 1.4
Ehlerade o/ 140, 140, 144,
Sulfate =gl 910. 960 B1@.
Sp. Conductance wmhus/cm 2993, 2524, LS
Sp. Conductance wmhow/Cm 2997. 2bé4. 2i%y.
Sp. Conductance wmhos R 2973 . 2831, 240k,
Sp. Conductance umbos/cm 2940, 26138, 2478,
pH 1 7.310 7.206 8.7
pH 2 ' 7.36 7.20 B.70 .
pH 3 7.30 72.28 B.70
pH & 7.30 7.38 8.70
TOL 1 mg/ L 9. 08 21.8 1.0
ToC 2 @/ 12.9 15.0 246
ToC 3 .1 11.8 190 ~kg
TOL 4 ng/l 13,8 17.0 16.10
Calcrum mg/l

Scdiua mR/l PL.8 $7.0 200.
Hagriesivam ag/l

Bicarbsnate ag/ 1

Ammania-Nitrogen mg/l
Hitregen-Hitrate mg/l (§.010 8.270 (9.011

Hitroecen-Nitrite mg/)

Phensis my/l (0.004 {4.004 {(§.0u4
Chromium mg Al (0. 305 §.006 §.0ud
Cadniym : g/l G.908 B.003 (8.803
Lead wg/l 9,038 {0.610 {8.010
Hapthalene B/l

Time of Executiron: 08/19/84 1040.3 edt Tue ..2)+T.m



Allen Park Clay HMine

Ground Water Monitoring Data

Additienal Water Quality Parameters

Well:

Cate Sampled:

Static

Cap

Iron

Chiarade
Sylfatre

Sp. Cenductance
Sp. Condectence
Sp. Condugtance
Sp.. Cenductance

gH 1

[+

pH
pH 3

pH 4

TOE 1

ToC 2

TGS 3

TOC 4

Calciun

Sadivm
Ragnesium
Bicarbonate
Anmonta—Nitregen
Nitrogen-MNitrate
Hitrogen-Nitrite
Phenols
Chromium

Cadmium

Lead

Map thalene

rmy/l

vmhos/cn
vmhos/cm
umhos/cm

vmhos/Cm

ng/ 1
ng/1
"yl
ng/l
mg/1
ng/1
mg /sl
ag/ 1l
g/l
Ag/l
ag/1
mg/1
AQII
myfl
mg/l

mg/1

Time of Executien:

04-26-83

&02. 44

Be/19/84

62~ Down Gralient

8-24-t138

&01.8Y

74.0

7.0

.70

~)

17.8
16,0

11.8
2,488

180,

g.%40
8,030
{06.0249

<0.020

€0.050

1540.3 pdt Tue

248,



#ilen Park Llay Mine

Gresnd Beier Munitershg Deta

fodiirenal Bater Bualivy Paramelers

Bell: 182-D Down GraDient

Date

Stat:c

£op

iren

Chloriue
Svifate

Bp. Condsctance
Sp. Cenaucignce
Sp Conduciaence

Sp. Coencuctance

pH 1

[ %)

ph

[EY]

pH
ph 4

JGC ¢

(2N

Too
foC 2

T0C 4

Calcipm

Socium
Bagnesiun
Eicarbonate
fimmonia-Nitregen
Mliregen-M:1trate
Witregen-Naitrite
Phangls
Chremiun
Cadrivm

Lead

Hapthelene

T

Sampleo: Ba-17-ba

Unity

Feet BUl. 4%
Ay’ l 212
g/l 7.80
my/1 3¥.3
my/l 2588 .
wahes /LR 25004
urbab /L

ymhiow/ LA

WAl Ge LR

7.28
Ayl 380
g/l
mg 1"
rg/l
mg ) 176.
g/l 85.8
R/l 218.
rg/) 450,
mg/l 1.88
mg /1 (8.929
mg/k {§.028
g/l
Y- §.218
®mg/l
®g/l
rg/i

Toie o0 Erwawleen. BLS15/B4

933 .6 edt Fri

=200




Allen Park Clay Hine

Ground Witer Monitering Data

Additienal Water Quality Parameters

Wellt 103-D Down Gradient

Dite

Sampled:

Paramater

cop

Iron

Chloride

Sulfate

Sg., Lonductance
5p. Conductance
Sp. Conductance
Sp. Conductance
pH 1

pH £ .

pH 3

pH 4

T0C 1t

TOC 2

ToU 3 ®
T0C 4

Calcium

Sodiym

Ragnesium
Bicarbonate
Anmmonia-Nitrogen
Mitrogen-Mitrate
Nitragen-Nitrite
Phensls
Chraomium

Cadmiun

Lead

Napthalene

umhes/cr
umhss/cm
umhes/cm

umhas/cm

Mg/l
mg/1
mg/l
myg/l
mg/ L
mg/l
ng/ 1
ag/l
ny/1
miy/l
ng/1
ng/i
ng/l
g/l
my/ ]

mg/1

Time of Execution:

08-1

(6.

{0,

{0

g,

{0

g

867179

i-81

3oa,
300.
Juo.

300,

E.48

g.50

Soub

&.80

400
160
boe

. 08%

g1

Lt

05D

/B4

1940.2

edt Tue

-250-



allen Park Llay Hine
Ground Water Momltoring Date
_Rddnwnal Hater Quality Parameters
Well: 103-D Down Gradient

Date Saempled: 05-06-B2 (7-14-B2 10-2&-82

Parameter Units

Stetic Fest 603.65 601,23 &0l. 20
£ap mg/1

Iron @/l 1.88 §.908@ &. 00
Chierice mg /1l ' 130, 140 138,
Svifate - mg/1 . T76h. 7940 . BaU.
Sp. Conductance wmhos/ca 2622, 2441, 2152,
Sp. Conductance wumhes/cm 2604 . 24068 2449,
Sp. Conductance wmhas/cm 2383, 2450, ST
Sp. fonductance umhesicom 26la. 2438, 2oy
pH 1 782 7.70 &.7E
pa 2 7.09 7.74% 8.7
pH 3 7.1 7.70 8.74
pH 4 7.12 7.7% B.70
T0C & #Q/ 1 4.08 12.0 266
T0C 2 mg/l R 14.0 21.8
T yfl &0t e e
TOC 4 =g/ 1 &, 88 .90 21.8
Calciem myg /)

Scdrum mg/l B.78 BS.4 Tal.
Ragriesium Myl

Bicarbonate g/l

Amaania-HNitrogen mg/l
Hitregen-XNitrate ag/l AD.0te 8,020 {0.010

Hitregen-Hitrite mo./l

Prensls mg/l {0,004 0.086

Chromiva ng/l 0620 (5,004  <B.6UL
Cadalum mygdl D.8a7 g.008 8. tus
Lead mg/ 1 (0,018 (0.010  (B.030
Mapthalene mg/l

Time of Cxecutzon: Da/19/B4 1041.3 edt Tue -25] -



Allen Park Clay Mine

Ground Water Menitering Data

Additional Water Guality Parameters

Well:

103-D Down Gradient

Dize Sampled:

Statric

£ap

Iran

Chisride

Sulfite

Sp. Conductance

Sp. Conductance
- 5p. Conductance

Sp. Concuctance

pH 1

ra

R
pH -

pH 4

ToC 1

Toc 2

ol 3

Tac 4

Calcium

Sodium
Magnesium
Bicarbonate
Ammenia-Nitrogen
Mitrogen-Nitrate
Nitrpgen-Hiirite
Frencis
Chramiun

Cadmiun

Lesd

Napthalene

umhos/cm
umhies/cm
umhos./cs

umhes/cm

ng/}
my/l
iyl
mg/l
gl
ngfl
ag/1
m3/1
mg./ ]
mg/1
my/l
my/l
ng/l
my/l
my/l

mys1

Time af Trecutien:

fi4-25~-83

Ga/ 19784

ng-2 4-13

310,
440,
§.74¢0
3.830

(F.029

{0.02¢0

(0.650

10463 edt Tue

-252.



#y il Fals Laigy PIDE

Lreong Baver Menitoring Data

Addztienal Weter Bealaty Paremeters

well: 103-0 Down Gradient

Bate

Cub

iren

Crlerioe
Sulfate

&p. Conductance
S Lenduciance
Sp. Lenductance
8p. Cenductance
pr 1

pH

™

pr 3
pH &
TOC &
T0C 2

TG 3

ToC 4

Calciom

Sedium

Hagnesium
Eicertenate
Ammanis-Nytregen
Hitrogen-Nitrate
Bitregen—Nitrite
fhensls

Chromium

Cadrivam

Lead

Hapthalene

Gampled: 04-17-84

Units
Fawt 601 .3k
eyl {4.48
Ay §.318
my sl 134
Myl 1940,
pahis/cm 2389,
yrhev/CA
wrhen/CR
HRHEB/CA

7.5
1T - 4.8%
By /L
#g/ L -
mg 1
mg 'l 73.8
@yl 98.8
Myl 248,
wy 'l 418,
By /1 ﬂ.éuﬁ
ay/l (8. 928
R/l (8. 0u0
ag/l
=g/l {8.828
wg/l
g/l
mg/l

Time of Eascwtien: 86/15/B4

f05.8 edt bea

=253



Allen Park Clav Mine

Ground Water Munitorang Data

Adeitional Water Quality Parameters

bell: 104-D Down Gradient

Data Sampled:

Static

cop

Iron

Chleride
Sulfate

Sp. Conductance
Sp. Conguctence
Sp. Conductance
Sp. Conductance
pH 1

pH

rny

pH 3

Calcium

Scdium
Hdgneszum
Bicarbonate
Ammania-Nitregen
Nitragen-Hitrate
Nitrogen~Nltrife
Phenols

Chromium

Cacdmiuvm

Lead

Napthalene

wmhos/cnm
vrbios/cH
umhos/Cm

vmhes/cm

mg/l
mg/l
Myl
mg/l
mg/l
my/1
LI'TS!
mg/l
mg/1
ag/l
mg/1
mg/l
ng/l
my/l
ng/l

ng/ 1

Time of Execvtien:

08-18-81

—
1
on
=

2200
2408,
2404 .

g.00

8.10

6.00

na.
100,

186.

(8.100
0. 062
(0.005
o, 010
4.010

{p.ave

06/19/84

1840.3 edt Tue

254



Allen Park Clay Hine
Grouno Hever Hepivering Bava
Agditzonsl HWater v lity Farameters
Bell: {04-F Lown Gradient

Date Sampled: 0S-0&-82 07-14-i2

Parameter Units

Stanc Feet ol4. 32 604, 32
cop mg/1

iren =g/l 4,30 9.%0
Cnloride my /i 150, HA
Bulfate rygfl 1204, 1306.
. Lenductance wnhes/ca 1980, 2617,
Sp. Lonductance uwmhos/im 1960, 2880,
Sp. Condvcvence wmhos/Ch 1920 . 288Y% .
Sp. Cenductance umhos/cm 1980. 2BL,
pr | 687 7.78
ph 2 R £.90 7. &b
pr 3 . . 5.91 7. kL&
pH 4 b, %4 7.67
Toc 1 g/l 7.08 &.00
ToC 2 g/l 16,0 12.0
702 3 Mgl J. gt 148
10C 4 my/l 8.00 2.8
Calcrum rg/l

Sodavm my /1 168, B .0
HMegnesium ag/l

Bicsrbenate Mg/l

Armmonia-Hitrogen mg/l
Nitrogen-Nitrate mg/l {8,910 §6.230

Hitregen-Kitrite mg/l

Phenols mgsl {0,004 (0.60a
Chremium kgl (0.00% B.012
Cadmium my/l 8.010 (0.003
Lead mg/l (0.210 {9.8190
Kapthalene mg/l

Time of Ezecution: E5/19/84 1840.3 edt Tue

w255 -



Allen Park Clay Mine

Cround Water Monitaring Data

Additithal Water Quality Parameters

Yell: 1064-D Down Cragdient

Diate Sampled:

Parameter

Chlarice

Sulfate

Sp.
Sp.
Sp.
5p.
pH
pH
pH
pH
TDC
T10C

Tac
1aC

o

Conductance

Conductance

Condvctance

Coenductance

[ gt]

4

Calciuvm

Sodium

Hagneaiunm

Bicarbonate

Ammonla-Nitroegen
Nitrogen-Nitrate

Nitrogen-Nitrite

Phenols

Chromium

Cadmium

Lea

d

Napthalene

Ayl
mg/l
yMbes/em

umhos/cm

umhes/cn

umhos/cm

myg/l
mg/sl
syl
my/1
ng/l
my/l
ng/ 1
mg/1l
ag/1
mg/l
mg/1
ng/l
r»g /1
mg/l
mny/l

mg/1

Time of Execvtion:

10-26-84

604,12

£862.

2838,

2871,

{0,094

{(§.003

1671%/84

04-25-82 pB-
&i1. 3y &

{

{

{

1948.3 pdt Tue

2a-4.i

deih
asll.
260
2600,

7.6

7. 40

7.4l

. fhe

346,

§.831
0.380
0,820

0.8

G.050

256



allen Pars Clay Pane
Grownd Beter Honiteriny Data
Aauitiongl Beter Wualivy Paremriersy
wolo: 104-D Down Lragient

Dotw Bampled: 04-17-84

Parameier Unite

S1atsc Feus B384

£oh g/l 46D

Iren mg/ 3 4.28

Chlerade mg. 1 158.

Sylfarte mg/l 3106,

Sp. Cendvcisnce wmhos/ch 2500, /

&2 Canductance wmhos/cm
&p. Londectance wuahes/cm

Su. Lenductence wwhoe/a

FH I 7.2k
pr 2

ph 3 .

pH 4

Jor 1 @g/ 1 3.988
T0E 2 ag/l

T0C 3 my /T

T0C 4 ag/1

Calcivs mg/l 229.
Sedium mg/l 166.
HRagneslun mg/1 188,
Bicarbonaie ag/i 228,
Ammpnia~K1iragen my/l i, B0
Hitrsgen-Nitrate mg/l {(8.028
Hitragen-¥itrite mg/l {9.628
Phenels =g/l

Chramium . Ryl {0 .828
Catmium sy /L

Lead g/l

Hapthaliene ")

Time oF Ererwtren: B5/15/84 8533.0 adr br) =257 =



'

Allen Park Clay Mine

Groynd Water Mumitering Data

Additienal Water Quality Paranmeters

Well: 10%-3 Down Gradient

Date Sampled:

Static

COn

Iron

fhisride
Svifate

Sp. C;nduc!ance
Sp. Caondectiance
Sp. Conductience
Sp. Conductance
pH 1

pH

Fa

ph 3

pH 4

-
©
(m]
(3%

—
=
r
i

TOC 4

Calciuvm

Sedium

Magnesienm
EBicarbonate
Ammenid-Nitrogen
Nitregen-Nitrate
Nitregea-Hiirite
Phenels

Chromium

Cidmiun

Lead

Napihalene

vrhos/cm
umhas/cm
ymhos/cm

umhios Cm

Myl
ng /1
Mgl
ng/l
ng/l
my/l
mng/ 1
mg/l
ng /1
ng/l
mg/1
mng/l
ng /1
mg/l
mg/1

ng/l

Time of Execution:

08-10-81

7.10

1.4

8.400

{0,100

8.618

06/19/84

10408.3 edt Tue

-258-



Allen Park Clay Hine

Ground Hater Henitering Data

fogrvionsl Hater RBuality Parameters

Date

Parameter

CGo

Iron

Chloride
Sulfene

Sp. Conasitence
Sp. Conuucrance
Sg. Londucrance
Sp. Conguciance
pH 1

aH 2

pH 3

pH 4

TG0 1§

70C

L0

T0C 2

TOC 4

Calcium

Sodivm
HMagnesium
Bicarbonate
Ammenia-Nitregen
Hitrogen-Hitrate
Hitrogen-WHitrite
Phanols
Chromium
Cadmivm

Lead

Napthelene

Wells

Sanpled:

a1
my/l
wAhos/Cm
vkhos/ CA
umhos/CH

[LHET YA

Mg/l
g/
Ayl
1g/l
mg/l
my/l
LK
=g/
LY
mg./1
rg/l
rMg sl
mg/sl
rg/1
mg/l

g/l

Time af Ezecviioen:

105-D Down Gradient

pL~f&=82 B7-1d-H2 fu-2L-H0
605.87 au4 .00 &12.5%0
2.00 41.0 i10.
2.86 3.4y 4. 30
iay. 144,
14646, 1360 106,
2300, 18y, cite
7.82 704 "]
3,80 10.0 740
270
2ul
170.
226
0.4148
9.010
G.340
4.01%
0.02u
Bas/19/84 1340.3 =dt Tue
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Allen Park Clay Mine

Ground Water Munitering Data

Additional Water Quality Paranmeters

Well; 10%-D Duwn Gradaent

Date

Sampled:

Chleraide
Sulfate
Sp. Conductdnce
Sp. Conductance
Sp. Conductance
8p. Cenductance

pH 1

fo

pi
pH 3

pH &

TaC i

T0C 2

po 3

TGC 4

Calcium

Sodium

Magnesium
Bicarbenate
Ammonia=Nitrogen
Hitrogen-Nitrate
Kitrogen-Nitrite
Phensls
Chrenivm
Cadmiun

Lead

Napthalene

Units

Feet
mysl
Mg/l
ny /i
my /1
umhos/cm
LTS YY)
unhua)cn

Um0 s Cm

my/}
my/l
Mgl
mg/l
mg/l
ng/l
ng/1
mg/ 1
ng/l
=g/1
ng/1
g/l
mg/1
rg/l
ng/1

mg/l

Time of Execution:

08~24-83

&03.87

3%.9

2800.
280,
2B60.

2BGD.

7.68

{0.020

0. 050

06719784

140.3 ed? Tue
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Allwn Park Clay Aine

Lround Weiwr Momiioering Leta

cAdditlenal Hete

kell: 16L-D Deen Lradient

bate

Sempied. b4-17-B4

Chleride
Svlfate

Es5. Cencyitance
Sp. Conductance
Sp. Lonductance
Sp. Conductarce
L

pH

%)

pA 3

pH &

ToC 1

ToL 2

7€ 3

TOC 4

Caltiem

Sedium

Hagaesiuam
Bicarbonate
AmAcnLs-NLtPegen
Hitrogan-Ritrate
Hitregen-iiiirivte
Phensis

Chremiva

Codmium

Lesd

Hepihalene

Unite

Feet £02.%91
g/} (4. 88
mg 1 2.88
@Gl 1356,
mg/ L 3168,
BANOS /(R Z709.
LU EN

CLLET AN

VRIER/ TR

t.56
=g/ 1 12.8
g/l
g 7I™ -
g/l
Ayl <L 1
wg/l 186.
mg 71 1546,
ag/] 210,
w1 8. .75
mg/l (0.630
mg/l (5. 820
L1
ag/} {0,828
AQ/1
rg/l
rg/l

Time af Eae o vrion: $2.715/84

Buglaty Parsmeier s

261~
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Allen Park {lay Mine

Groend Water Monmivaring Data

Additional Water fvality Pareseters

Sediment Pond

Date Sampled:

Parameter

Static

Cob

Iren

Chisrade
Sulfate

Sp. Conductance
Sp. Longurtance
Sp. Cenductance
Sp. Caendwciance
pH 1

pH 2

pH 3

pH 4

T0C 1

Tac 2

TOC 3

TOC 4

Calciun

Sodium
Magnesium
Bicarbenate
Aﬂnohxe—Nxtrugen
Nitrogen-Nitrate
Nitrogen-Nitrite
Fhepels
Chremiun
Cadmium

Lead

Napthalena

umbica/ca
umbius/CH
vmiesiom

umhos cm

Ayl
ng/l
mg /1
ag/l
g/l
mg /1
ng Al
g/l
ag/l
ng/1l
mg/l
mysl
mg/1
mg/l
Mg/l

mg/1

Time of Executign:

5-25%-82

(0. 0G4

¢, o6y

0. 003

b.poss

be/19/84

07-14-3c t0-

i.ote
h.004
§.010

§.00%

1040.3 edt Tue

25-82

Ty
BUs

LB1e

2D



Stat
£0d
Iraa
Cnle
Sulf
Sp.
Sp.
Sp.
Sp.
pH 1
pi 2

pH 3

ToC
Calc
Sad:
Hagn

Bica

Allen Park Clay Mine

Ground Hater Henitoring Date

Adgytional Water Quality Paremeters

Sediment Pond

Date Sempled:

1c

Flde

ite
Cenduciance
Conductance
Condvctance

Conoectence

3

4

1unR
]
eSiunm

rocnate

- unmhies/CR
umhos/Cm
urlien/LR

yelios/CA

ng/l
Ay/l
my L
®g/1
m|g/l
ag/l
g/l

g/l

Amagnla-Hitragen ag/l

Hitregen-Nitrate mg/l

Mitregen-Nitrite ag/l

Phen

Chro

sis

ARlul

Cadmium

Lead

Nagt

haiene

myrl
mg /1
mg/l
myl

mg/l

Time ef Executien:

02

.

{0.

4.

(0.

(0.

~83

210

820

Bio

D/ 1%/84

Ge-24-03

{16.4

(0. 8ud

g.010

(0.050

(B.Dun

1840, 3 edt

Jue
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Allen Pars Clay Mine

Grovnd Water Monitering Data

Additienal Weter Ruality Parameters

Sadiment Pond

Date Sampled:

Parametrer

51311;

Cob

Irsn

Chlerige

Selfate

Ep. Loncuctance
Sp. Cencvctance
S¢g. Conductance
.Sp. Cenductance
ph 1

pH 2

pH 3

priA

ToC 1

ToC ¢

TOC 3

TOC 4

Calcivm

Sedivam

Hagnexiun
Bicarponate
Amapnza-Kitrogan
Mitregen-Nrtrate
Nitrsgen-Nitrite
Phenols

Chramiun
Cadmiun

Lead

Napthalene

ng/l
ng/l_
ngsld
umhos/ca
uAahos.'tn
umbion/Cm

umhon/CM

ag/l
ag/l
Ayl
ng/1
ag/l
ag/l
ngy/l
mg/l
ag/l
mg/l
g/l
mg/l
my/l
ng/l
mg/l

ng/ Y

Time 3f Exmcution:

04-17-B4

(0.802
0,820

0.818
{0.05¢4

0.8

Bes15/84 0933 D adi¥r
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Allen Park

Clay HMine

Ground Weter Manitoering Dats

Additional Bster Qualyty Pargmeters

Dat

allen

e Sampled:

Chioride

Sulfate

Sp
Sp.
Sp.
Sp.
pH
pH

pH

ro

Conductance
Conductance
Conducrance

Conduttance

Calcrum

Sodiue

Magnesivm

Bicarbanate

my ]
/]
vraRow/CH
LI
Rt s/ oA

umhos/cm

g/l
"G/l
mys ]
g/l
ag/l
mg/]
ag/l

Ag/ L

Ammsnia-Ni1trogen mg/l

Hitregen-Hitrate mg/l

Hitragen=ditrite mg/l

Phensls

Chromiua

Cadmium

lea

a

Hepthelene

Time of £

mgsl
mg /1
Myl
mg/ ]l

mg/l

kecutian:

brain

04-26-83

1800,

18uvd.

1BOD.

1866,

bo/19/84

08-24-u3

§.33¢

§.82

{0.9820

(0.2

(B.0L8

1840.3 edt Tuoe
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Allen Parx Clay HMine

Ground Nater Munitoring Data

Additional Water Quality Parameters

Date

Tyre brain

Sampled:

S8tatic

Coo

Iren

Chloraige
Sulfarte

Sp. Conductance
Sp. L{onductance
Sp. Lenducrance
Sp. Cenductance
pH i

ph 2

pH 3

T0C 4

Calcium

Sodium
Magnesiunm
bicarbonate
Ammonia-Hitrogea
Nitrogen-Nitrate
Nitragen—Nitrite
Phensls

Chromium

Cadmiun

Lead

Napthalene

Myl

ymhus/cm
vmhes/cmM
umhos/cm

umhas/cm

mg/l
agsl
mg/1
ng/l
mg/l
ng/1
ng/l
my/l
ng /i
my/l
ng/1
mg/l
mg/l
ng/l
ng/l

my/l

Timz <& Cxpcutlin:

04-Z28-83

£.90

bi'19/54

08-24-143

18406.7 edt Tue
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4lien Pary Cley Ring

Groume Bater Reniter . ag Dete

Booitiens! Mster Buelivy Parsmeters

&iler Bran

bate

Gompled., 84-17-64

P L2

Parsmeter

Bragtye

£ob

Iren

Crlerice
Gvifate

&p Cencvrtenca
S¢. Lenowttance
5 . Cencuvitsnia
Ga Fem orelslw

Uil

(28]

1

gH 3

T 4
Caltiem
Sadiwn
HBegnesiem
Bicarbornave
bmmen a-Hitragen
#Hitregen-kitrate
Bitregen-Hiiri e
Phgnsle
Ehremion

" Lednism
Lesd

Hapitaloue

Lnite

Faes

g/} ih.6
”g /) §.4eb
ag/l 18b.
L1148 730, -

P LY T4 1780,
LI TR
R 1R Y

PSP

7.20
mg /] .2L$
[ 18
wg o}
wg/l
mgfl 118,
g/l ) 136,
wg. i ‘ e
mg /) 1
my /] 8.7%%
ag /) §.488
2y} 8.85%
ay/l
mg /3 §. 636
wp /)
wy 1l
®g /1

Time oF Bawtutaon: Bu/15/8%¢ §731.0 0t Fra

w2 6T =






Aquifer identification 40 CFR 270.14(c) (2]

There are two sand formations on%site. The uppermost forma-
tion is a beach sand deposit that varies from 0-8' in thick-
ness but is limited in regional extent due to excavations and
construction projects in the vicinity. These sands are water

pearing when the perimeter curface drain is in a state of ef~-

flux.

gince this formation lies apove the disposal cell lined walls,
there is no potential for migration of leachate from the regu-

lated unit into this formation. Under these conditions, the

, provisions under 40 CFR 270.14{c) (2) thru 270.14(c) (8} do not

apply.

The uppermost aquifer is then identified as being the sand for-

mation lying approximately 80 feet below grade.

E-4 through-E—S not applicable per E-1.

-267.1B













- e Attachment 18

Storm Water - Insure that storm wabter collected in the inactive greag
does not come in contact with active work areas. Inspect integrity of
diversion berms in the cell in crder to maintaln egeparation of active
from inactive work areas. Inspect run-on and run-cif diversion berms

and dikes for erosion or general damage that would allow water into

the waste management area.

Leachate Systéem - Inspect record and sample the following gystem

components.
a) Primary and Secondary Pump Systems.

1. BSwitching mechanisms opershle.

2, EUmps.operable.

3. Verify liquid volumes in sump.
bt) Primary Leachate Holding Tanks.

l. Monitor secondary containment.

2., Monitor leachate volume.

3. Sample leachate {if necessary).
c) Secondary Holding Tanks

1. Monitor liguid volume.

2. Semple and analyse liquid (if necessary).
d) Discharge Lines.

1. Inspect for damage (clean~outs)
e) Sampling Manhole.

1. Proper flow recording.

2. Proper leachate discharge.
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F-3

General Tnspection Requirements A0 CFR 270.14(b)(5)

Tendfill Inspection 40 CFR 264.303(b)

The generél inspection schedule and the inspection procedures for
the facility are provided in Attachment 18, The backside of

the ingpection schedule is used for detailed notations and ex-
rlanations or observations. The inspector initials the items

which were checked and provides the date and time of inspections.

Equipment Requirements 40 CFR 2T70.14(b)(8)

The hazardous wastes handled &t the facility are not considered

to be "acutely toxic". Accordingly, an internal comrunications

or alarm system is not necessary. A telephone is available for
external communications at the manifest office trailer for
summoning general emérgency assistance. The hazardous waste
management area is in view from the manifest office trailer.

Fire extinguishers are availahble for the manifest office trailer
and mobile equipment. Water is aveilable on site in ditches and

the pond as well ag a fire hydrant. The wastes disposed of are

not flammakhle. Due to the facility lsyout, alsle space requirements

have been met.

w272



Attachment 18

FRazsrdous Waste

General Inspection Procedures

Ford Motor Company - Allen Park Clay Mine Landfill

A. Surveillance Schedules and Procedureg

During hours of operation, surveillance is the responsibility of the supervising
inspector, check-in trailer staff as well as operators at the active f£ill area,
In additioﬁ, the landfill is periodiecally patrclled by Ford security‘personﬁel.
During ﬁours when the site is cloéed, the only entry gate is locked preventing
unauthorized entry. Refer to Site Security Flan.

B. Routine Maintenance Procedures and Schedules

To minimize the possibility of unplanned sudden or non~sudden releases of
hazardous wastes or hazardous waste constituents to air, soil or water, rouwbine
Tfacllity inspections are conducted and maintenance performed as required. The
following checklist is utilized: |
Daily Items - Monday Through Friday and After Storme
l. Proper Disposal -~ Insure that proper wastes are unloaded and landfilled
in the appropriate iocation.
2. Gate Security -~ Insure the proper functioning of the gatbe and lock.
3.+ Access Road ~ Inspect the road for repairs, proper cleaning or dust
suppression,
L, Warning Signs - Insure that appropriate warning signs are visible.
5. Daily Cover ~ Tnsure that cover material is availaﬁle and that incoming

wastes are covered daily.
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fllen Perk Cley Rine

Graung Hetsr RBeniior. g Bets

Aogitienal Bater Quality Parameters

Bat

Parzmeier

Stat

£ap

Iren

Chis

1L

FLGE

Sulfate

Ep.
Se.
Sp .
&n .
pH 1

pr 2

Conguctance
Cenduciance

Cencuctante

pH 3

pH 4
T0C
Toc
TGl
1ot

Calc

[

]

1uR

Sediunm

Kagneslum

Bicarbonate

klien Drain

e Sampled:

rg /1
mg/l
prhes/cm
wmhes (A
ymhon/om

PR VN 4

mg /1
&g/l
gl
=g/l
mg/l
fay /1
mg./ L

mg/ )

Ammenia-Hriregen my/l

Nitregen-Hitrate mg/l

Mitregen-Miirite Ag/)

Phenels

Ehrsmive

Cadrium

Lead

Kapihalene

ay/l
mg/l
ag/l
ay/l

w7l

Time of Ezecviaan:

b4-17-84

§.4¢0

180,

736,

1700

b
=
-

g.636

fe/15/84

B¥353.0 20t Fra
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Ford Allen Park Clay Mine

MID 980568711

Sectlon F Procedures to Prevent Hazards

Security Procedures 40 CFR 270.14(b){k)

We believe that physical contact with the wastes, structures or

equipment within the active portion of the facility 1s not likely

to injure unknowing or unauthorized persons or livestock. However,
security measures have been taken in satisfaction of 264.14(b)(2)

and (c) as stated in the Site Security Plan (Attachment 17).
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Attachment 17

FORD MOTOR COMPANY ALLEN PARK CLAY MINE

MID 980568711

SITE SECURITY PLAN

ALl entry to the faclility is through one main gate located off Oakwood
Boulevard, between Interstate 94 and Southfield Freeway. During hours

of operation, all vehicles and visibtors must pass by an attended check.

in trailer for entry.

The operational hours for the hazardous waste site is T:00 a.m. o 3:00
P.m., Monday through Friday. The solid waste site is open 16 hours per
day, Monday through Friday.

4 six foot cyclone fence topped with three strand barbed wire has been
constructed arcund the entire perimeter of the site. Surface water
drains and large screening berms on the site perimetier further impede

unknowing or unauthorized entry by persons or animals.

Wearning signs that read "Ho Trespassing = Violators will be Prosecubed”
are affiied to the perimeter fence at intermittent spacing which will

discourage unauthorized entry.

Physical contact with the wastes, structures, or equipment with the
gctive portion of the facility will not injure unknowing or unauthorized

persons cor livestock which may enter the active porticon of the facility.

Warning signs that resd "Danger Unauthorized Personnel Keep Out" are

posted at each entrance to the active portion of the fecility in
..,269...
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sufficient numbers to be seen from any approach to the active ares.
Entrance gate is locked by manifest checker when facility is closed.
Ford Motor Cowpany Rouge Plant Security provides additional security

coverage on an inspection audit basis.
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3= Attachment 18

Bulldezer = Insure bulldozer is opersble.

Telephone = Insure operation of phone.

Weellly Ttems

Quarterly

Flre extinguishers - Check the availabiiity and pressure gauges on the
fire extinguishers. tinguishers are in Manifest Trailer and mobile
operating eguipment,

Geuze Masks - Verify that the gauze masks are available.

Perimeter Fence - look for locations where the fence is in disrepair.
Surface Drains - Look for blocked drainage and surface water contaminaiion.
Sediment Basin = Check the outflow for blocked drsinage and surfece water
contamination.

Intermediate cover = Inspect all fill areas that do not have final cover
to insure that intermediate cover is adequate. Inspect for ercsion or

other damage that could or has exposed wastes.

Ttems

l-

Monitor Wells - Imspect integrity of protective casings, including caps
and locks.

Final cover = Inspect all areas which have received final cover for
deep rooted vegetation, deterioration of vegetative cover, areas of
gurfece erosion and other surface disturbances.

Fire Hydrant - Inspect for vandalism,
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HAZARDOUS WASTE
GENERAL IWSFECTION SCHEDULE AND CHECKLIST
FORD MOTOR COMPANY - ALLEN PARK CLAY MINE LANTFILL MIDSB80568T711

[ Inspector

=11y Tteme

roper Disposal
ate Security
ccess Road
‘arning Blgns
rily Cover
Storm Weter

eachate System
Bulldozer

Telephone

Wee Ttems

Fire Extinguishers |

cauze Masks
Perimeter Fence

Surfece Drains
Sediment Besin

guarterly Items

Monitor Wells
¥insl Cover
Fire Hydrant

{ ) Refer to backside for motatioms and corrections to previous problem sreas.
{ )} Refer to Spill end Accident Prevention Plan for Procedures.
=overs

DTSk

Attechment 10







Fal

Felg

Felibe

Pele

Freventive Procedures, Structures, and Equipment L0 CFR 270.1L4(b)(8)

Unloading Operations 40 CFR 270.14(8)(i)

The unloading operatlon congists of tipping the truck box which re-
guires level ground. The bulldozer operator is responsible for

providing a level dump area within the waste mansgement unit.

Run-0ff/Water Supplies 40 CFR 270.14(b){(8)(ii)(iii)

The topography of the area as shown on the Engineering Drawings
(Attachment 14) prevents run-off by collecting any storm waters in
the cell excavstions as run-on. Contaminated water is not discharged
to surface drains but is treated. The areza is served by city water

provided by Detroit Water and Sewerage Department.

Bquipment and Power Failures U0 CFR 270.14(b)(8)(iv)
- j 1

A spare pump will be kept at the facility to replace a pump:

in times of mechanical failure., Heavy equipment and porta-:

ble generators are alsoc available at the Rouge Complex in
case of.mechanical or power failure.

Personnel Protection Equipment 40 CFR 270.14(b)(8)(v)

Operators are not reguired o wear protective clothing except for
safety shoes, due to the relatively innocuous nature of the waste
involved. Gauze masks are provided to operators for handling KO6L

if they do not operate in an enclosed cab.

Precautions to Prevent Ignition or Reaction of Ignitable or Reactive

Wastes 40 CFR 270.14{b)}(9)

Ignitable, flammsble, resctive, or incompatible wastes are not handled
at the facility.
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Lugust 16, 1988

Section G CONTINGENCY PIAN 40 CFR 270.314(b)(7)

G-1

General Information

The hazardous waste disposal facility consists of 16.5 acres

in the northeast corner of the site as shown on the site plan.
The site address 1s 17005 Ozkwood Boulevard, Allen Park, Michigan
48101, and the site mailing address is Ford Motor Company, and
15201 Century Drive, Suite 608, Dearborn, Michigan 48120,

Waste types to be disposed of at the facility are:

. {KO61)
. (K087}
. (FOO6)
. (D004}
. (D005}
- {D0O06)
. {DO07)
. (DOG8)
. {DO0S)
. (D010}
. (D011)

{001D)
. {003D}

Electric Furnace Emission Control Dust

Decanter Tank Tar Sludge from Coking Operations
Wastewater

EP
EP
EP
EP
EP
EP
EP
EP
EP
EP

TOXicC
Toxic
Toxic
Toxic
Toxic
Toxic
Toxic
Toxic
Toxic

Toxic

Treatment Sludge from Electroplating Operations
Arsenic
Barium
Cadmium
Chromium
lead
Mercury
Selenium
Silver
Copper
Zinc

Emergency Coordinaters (In Priority Order} &0 CFR 264.352 {&)

1. Jerome S. Amber, Primary Emergency Coordinator
(313) 322-4646 Home: (313) 258-6714

Office:

Suite 608 CPN
15201 Century Drive

1610 Hanley Court
Birmingham, MI 48009

Deazrborn, MI 48120

-2 78D~
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Imergency Coordinators - Continued

2. David §., Miller
DEfice: {3%13) 322-0700 Home: {313} 662-4435

Buic 608 CPW 3601 Elizabeth
15201 Cemtury Brive #rm Arbor, MI 48104
Besrborn, 81 48120 .

$. David A. ©'Comnor
Difice: {313) 322-0701 -Home: (313) 569-7742
Bulte G0E CPR 18680 Bungalow

13201 Century Drive fathrop Village, MI
BDesrborn, M1 48120 48076

&, Williem Botterver
Difice: 1313) 594-1014
Hoom 108
Lonstrection Services ﬁldg
.3001 ¥iiler Boad

Eome: {313) 360-0819
7641 Homeysuckle
Hest Bloomfield M1

L | | 48033

oL e, estborn, W 68121

Implementation 40 CFR 264.52(d)
40 CFR 264.55

The contingency plan will be implemented by the amergency
coordinator when an imminent or actual hazard incident
‘rould threaten homen health and/or the enviromment. BEx-

ample of such hazards could be fire, fumes, dike failure,

cor storm overflow.

Fmergency Contacts and ‘iiotificatim Procedures 40 CFR 264.56(a)

#ny unplanned release of hazardous waste to the soil, air or

gurface water at the facility which could threaten buman health

- or the enment wmld warrant implementation of th:Ls plan,

m @ m’iéaseﬁ “Tha shove _

'as wen BS any ‘condition which if not corrected might cause







emergency coordinstor(s) should be contacted if the plan mwust be im-

plemented, and additional emergency mumbers for locally aveilable help

are provided as follows:

Area Code (313)

Ford Plant Security.cacccossccococsssoccasscoessannsscosssnsssI2R2u3I2L]L
Allen Park Fire Deparitment.:cscoscscoccccacosacaocooancsssesesI28=U100
Allen Park Police Department..... cecreetetieseascnaasanns «oew 3867800
Weyne County Sheriffecccccosavacevocsvonacssconaas
Michigan State Police...ecouceos Cerravesecistittetatoacianace 256~9636

EM.S. (TBYlOT ) eeceocecsocnnsscenscanoccsonnsoncose cerocaanes «295=3300

Follution Emergency Alerting System (DoN.R.)eesesssoe.o 1-800-292-4T06

BOSPITAL BEMERGENCY NUMBERS

18
2.

39

Oﬁkwood Hospitaleuieeen@nmnosﬁﬂ.tnonsl!o;easuodoluloonlnnotonw336m3ooo

Guter Drive B:Dspitalawooaee..oene;seoanoen-ws-annoe nnnnnn 000'00386-2000

University of Michigan Hospital = Ann ATbBOTcccecccccocoscsecesl=TOR=5120
(Poison Information)
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The person reporting the sltuation to the emergency coordinator should give

the following information:

1. All circumgtances known to exist which may effect emergency actions
to be taken.

2. Name of person reporting conditions.

3 Location of‘problem area within the facility.

L., Time of the incident occurring, if known.

Se Type of materials involved, if knowm.

6. Any injuries to personnel or damage o eqpipmentif such has occurred,

T. ALl actions taken, 20 far, to prevent further harm to human health or the
envirorment.

8. How incident occurred, if known.

9. Request time of arrival fof Emergency Coordinator at incident site and

any further insiructions for actions in the interim.
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Southfield Freemay M-39
. General Layoui Of Site Facilities e — == -
Froin Drawing Supplied By Wayne : ‘hh‘_t?‘—-‘___;j
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. Identification of Hagzardous Materials LC CFR 264.56(b)

The emergency coordinator will Iimmediately identify the character, source,
extent of the release., The initial identification method will be to utilize
visual analysis of the material and location of the release. Any wastes known

or suspected to be involved in & release must be sampled (bottles available

in manifest trailer).

Upon receiving a call from facility personnel that an emergency condition

exists, the emergency coordinator shall evaluate steps to be takeq Trom

the information reported and give instructions aé regquired. The coordinator

ghould then Immediately proceed to the site, fo conduet the Tollowing:

1. Assess extent of emergency.

2., Contact appropriate emergency support agencles 1T needed.

3. Take precautions to prevent spreading df a spill or.fire ﬁo cther areas..

L, Remove non-emﬁloyées,‘and non=essential employees from incident ares,
particulariy during operating hours.

5. Asseuwble all peréonnel at trailer for instructions and personnel count.
Direct personnel in responding to the incident, if appropriate, or
walt for outside eﬁefgency personnel and assist In thelr containment

efforts.
6. Prevent addltional traffic from entering incldent area.
T. (lear road(s) for emergency vehicles and equipment.
8. Contact "hazardous waste checker” 1f on duty, or check waste inventory
log for informetion on wastes in the incident area to determine
potential hazards such as toxic, irritating or asphymiating gases generated
as & result of fire or explosion.
9. In event of fire, consider smoke visibility hazard on I-94 or Southfield

Treevays and advise State Police personnel for action.
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10. If an evacuation of personnel is appropriate, contact the Wational

13.

e through lm

Response Center (800-424-8802) and report the following:

A.

Name and phone number of reporter

Name and address of facility

Time and type of incident

Neme and quantity of material involved, to the eﬁtent known

The extent of injuries if any

Possible hazards to human health, or the enviromment, outside

the facility

Irmediately after an incident, make assessment to determine the

need for disposing of recovered waste, contaminated soil or surface

waters or any other material that results from releaée, fire, or

explosion at the facility. (Assume materials are hazardous)

The emergency coordinator must ensure that, in the affected area(s)

of the facility:

8.

No waste that may be incompatible with the relemsed materials
is treated, stored, or disposed of until cleanup procedures sre

completed.

© All emergency equipment listed in the cohtingency Plan is cleaned

and it for its intended use before operations are resumed.

The owner and operator must notify the Regional Administrator, and

appropriate State and local authorities, that the facility is in

compliance with applicable requirements before operations are

resumed in the affected area(s) of the facility.

not applicable.
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Lendfill leaksge 40 CFR 264,52

If liquid is detected in the leak detection system or lysimeter
monitoring system, the liquid will be znalysed for contamination
according to each respective envirommental monitoring program.
If a statistically significant increase in the concentration of
anslysed parameters is detected, in accordance with the
provisions of the monitoring programs, the following procedure
shall be implemented whenever an immediate resampling confirms
the statistically significant increase:

a. Notify the Director immediately by calling the Chief of the
Waste Mansgement Division, the Waste Mansagement Division
District Supervisor, or Department of Watural Resources 24
hour emergency response telephone at 1-800-292-4780, and by
providing followup notification to the Chief of Waste
Management Division im writing within seven days.

b. Begin immediate action to implement the current contingency
plan,

e. Within 30 days, determine the cause of contamination and
whether failure has ocecurred in the liner system.

d. Provide the Chief of the Waste Meznagement Division or his
designee, with weekly telephone updates and written reports
every two weeks regarding the progress to date in determining
the cause of contamination, and the results of all samples
from environmental monitoring conducted by the licensee.

Emergency Equipment and Power Sources 40 CFR 264.52 (e)

Fire Extinguishers - 8 located throughout the wheel wash
building

Telephone --iocateﬁ et the wheel wash building

Fire Hydrant - located north of entrance gate

Electrical Power - outlets located in wheel wash

building and air monitoring stations
Misc. Mobil Equipment - available at the Ford Rouge Plant
upon request (front endloaders,

vacuum truck, ete.)

Shower - located in wheel wash building
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Evacuation Procedures 40 CFR 264.52(F)

The facility is an open field whereby specific evacuation routes and emergency
aisle space are not required. Personnel are instructed to proceed to the
manifest trailer if it is necesgsary 1o abanden their work station.

Required Reports 40 CFR 264.56(3)

The owner or operator must note in the operating record the time, date, and
details of any incident that requires implementing the contingency plan.

Within 15 days after the incident, he must submit a written report on the

incident to the U. S. EPA Regionai Administrator. The report must include:

a. Name, address, and telephone nmumber of the owner and operator.

b. MName, address, and telephone number of the facility.

¢. Date, time, and type of incident (e.g. fire, explosion).

d. Neme and.quanfiﬁy of material(s) involved.

€. -The.éxtenf of injuries, if any. . | .

£, An-assessment of actual or potential hazards to human heslth or the
enviromment, where this is applicable.

g. EBstimated guantity and disposition of recovered material that

resulted from the inecident.
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7 g . | ‘ . i Attachment 19
/- Wayne Disposal Inc.

Dcarborn, Michigan 458128
¢+ (313) 3260200

November 11, 1981w

-
.

Allen “Park Police Department
16850 Southfield Road
Allen Park, Michigan 48101

by

-

_ : ) . | ¢
RE: "Allen Park:Clay Mine, 17250 Cakwood Boulevard, Allen Park, Mi.481

. Dear Gent1emén/Ms.

In response to Federal requirements under the Resource Conservation
and Recovery Act of 1976, all storers, treaters and disposers of
hazardous waste must prepare a "Contingency Plan* and emergency
procedures for implementation under situations that erndanger human
health and the environment such as fires, explosions or releases
{sudden or non-sudden) of waste into the ehivironment.

PN It is a requirement that the hazardous waste facility provide copies

. of the plan to appropriate emergency support agencies and facilitijes.
The hazardous wastes disposed of at the Allen Park Clay Mine are’
generated.at the Ford Rouge Manufacturing Complex, in particular in
steelmaking and _coking operations. These wastes are not flammable,
ignitable, reactive nor corrosive.: They pose virtually .no threat
%o"human health upon exposure. -

Uue to the smail quantities and nature of these wastes, we believe
the possibility of an emergency occurrence to be extremely remote;
however, as the law requires we are supplying you with a copy of
our plan. If any questions should arise, do not hesitate to call
Walt Tomyn or me at 326-0200.

_ Yery truly yours,
R Wayne Disposal, Inc.

Mark A.

MAY/kdb
-~ /

c.c. Allen Park Fire Department
Wayne County Sheriff
Mighigan State Police
Lynn Hospital 288w
Quter Drive Hospital!
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SHERIFF
° WAYNE COUNTY
VWliam Lueas, Wayne Councy Shemiff, Davrat, Michigan 48228 P
Loren M. Blectmaen, Undar Sheriff and Chief Deputy
Erscutive and Jeil Division, 224-2222 Courtc Division, 22§~EEGD Patrol & investigation, S81-SEBOD  Metropolitan Airgport. WH 11200
November 19, 1981 .
Mark A. Young, P.E.
Wayne Disposal, Inc.
P.0O. Box 5187
Dearborn, Michigan 48128 y
_ Dear Mr. Young: o -
x‘\ . o .

' The purpose of this communication is to confirm our telephone
conversation of November 18, 1981. OQur Department is noct
capable to handle evacuation activities at this time due to
a severe manpower shortage. -
slh

P
Agoress Raply o VViliam Lucas, Sharmiff
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j{___)i ! {_; s A\j QOUTER DRIVE HOSPITAL uNIT OF PEOPLES COMMUNITY HOSPITAL AUTHOR!®
RPN SRR SN 3 OM :
E ' H. ARTHUR SUGARMAN, ADMINISTRATOR. 26400 QUTER DRIVE, LINCOLN PARK, MICHIGAN 48146 (313) 365 o¢
- )
':EMB{ER éDN’I"dUNITI ES
CITIES OF v
. H
ALLEN PARK
BELLEVILLE
DEARBOAN HEIGHTS  November 23, 1981
ECOASE
FLAT ROCK

GARDEN CITY
| INKSTER
LINCOLN PARK
MELVINDALE
RIVER ROUGE
" ROCKWOOD
ROMULUS
SOUTHGATE
TAYLOR
TRENTON
WAYNE
WESTLAND
WOGDHAVEN
YPSILANTI
TOWNSHIPS OF
HURON
SUMPTER
SUPERIOR

VAN BUREN

ﬁ YPSILANTI

Mr. Mark A. Young, P.E.
Wayne Disposal, Inc.
P.0. box 5187

Dearborn, MI 48128

RE: Allen Park Clay Mine-

Dear Mr. Young:

In regards to your conversation with Mr.

Greg Wheeler,

Assistant Plant Engineer on November 23, 1981, we are
requesting a chemical analysis breakdown of the hazardous
material that is disposed of at the Allen Park Clay Mine.

This is to insure that should an accident occur that we
at Quter Drive Hospital would have on file a statement as
to the contents of the hazardous matérial for the protection

of a possible emergency room case.

Thanking you in advance.

Sincerely, -

. I L
."/"

. . A
\ N V[ . on A
&_)‘L\vfﬁa¢gaq
Mr. Greg Wheeler,
Assistant Plant Engineer
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‘Wayne Disposal Inc.
' P.O. Box 5187
Dearborn, Michigan 48128

(313) 326-0200
¥

November 24, 1981

Mr. Jack Quillen, Plant Engineer
Outer Drive Hospital ‘
26400 W. Outer Drive _

Lincoln Park, Michigan 48146

‘Dear Mr. Qﬁillen:

Per your request, here are chemical analyses of the

two hazardous wastes landfilled at the Allen Park

Clay Mine. We hope this information will be satisfact-
ory. Should questions arise, give me a call.

3

Very fruly yours,
Wayne Disposal, Inc.

MAY /kdb
Enclosures
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Eleciric Furnace Fiue Dust (K0D61)

A

Saple Taken:

Laeb No. 004680

-

1. E.P. Toxicity per U.S. EPA SW-846, 1980 -

Element

Arsenic
Barium
Cadmium
Chromivm
lead
Mercury
Selenium
_Silver

-

Results, ppm

S .

- V ¥ -
Method of Anaiysis

EPA 600/4-79.020

"

uf

Perkin-Elmer 303-3119
I.C.P.
EPA 600/L-79-020

2. Chemical Analysis of Electric Furnace Flue Dust

Element

Arsenic
Barium
Cadmium
Chramium -~
I=ad
Hercury
Selenium
Silver
Manganese
Zinec
Phosphorus
Sulfur :
Celcium
Magnesium
Aduminum
Silicon
Potassium
Sodium
Fluorine
Total Iron

Dissolved Iron

Cyanide
Phenol
Carbon

15,000

5,900
5,200

26.2

350,000
800
0.

0.
4,700

1
960

292~

Method of Analysis

ASTM E 663 .

I.C.P.
I.C.P.
ASTY, E 663
Malybate .
1r 32-Teco
ASTM E 663

Na2 CO3 Fusion
ASTM E 663

fon Chramatograrh
ASTM E 663

EPA 79, M3352
EPA 79, M420.1
leco Wr-12
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Coke Oven Tar Decenter’Sludge {X087)
- [
L. Semple Teken: B£.28.80
Leb No. 005002 p
1.". E.P, Toxicity per U.S. EPA SW.BU6, 1980
Element Results, pm= Method of Analysis
Arsenic ' T 20,1 EPA 600/4-79-020
Bariur < 0.8 s
Cadmiwm < 0.005 ' “
Chromium < 0.1 ¥
lesd 0.2 A
‘Mercury : - 0.0001 Perkin-Flwer 303-3110
‘Selenium < 0.25 EPA 600/4-79-020
Silver < 0,1 "

2. Ignitebility rer U.S. EPA SW.BLE, 1980, Sectiom 4.0

Flash Point > 60°¢C

ASTI D 93 .

3. Reactivity per U.S. EPA sW.BL6, 1082, Section 6.6
Totel Cyanide 10.65 pr— )
EPA 79, M333Z 7
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BRICHARD 4/ #HULLLEFR
CITY ADBMINETFFTOR

Gity of Allen

OFFICE OF ADMINISTRATOR e R
$6850 BOUTHFIELD ROAD ) 3
ALLEN PARK, MICHIGAN 48t 87 . oA
PHONE: $26-18060 -

June 17, 1987

#¥r. Douglas A. Painter, Manager
Ford Botor Company Kining Department
3001 Miller Road

Dearborn, Michigan 48121

Re: ®Contingency {Emergency} Plan®
Ford Hotor Hine

Dear #Mr. Painter:

I wish to thank you for your plan. It will become part of
the City Plan for Emergency HManagement.

For your information:
Emergency Management Coordinator is i
Richard A. Buebler (City Administrator)
16850 Southfield Road, Allen Park, MI 48101
Phone: 928-1400

Deputy Emergency Management Coordinator is
Carson C. Smith (Administrative Assistant)
Address and phone number zbove

¢ 'Environmental Inspector '
Ardys Bennett (Building Imspector}
Address and phone number above

Hazardous Materjial Response
Raymond Bertoncellil (Fire Chief)
6730 Roosevelt, Allen Park, MI 48101
Phone: $528-0024

Copies of your plan have been issued to the concerned

" parties.
Respectfully,
Piksed A Mell
Richard A. Buebler a
. City Administrator
RAH:vag )
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Hazardous Waste Shipment and Manifest Checker - R

JOb Descriptions .
H-le Job Titles/Job Deseriptions 4O CFR 26k, 14(4)(1)

equisite qualifications are

good judgement, common gense ang good communication skills.

1.

-

oAU IR =d JUN N

Inspection of hazardous waste shipments.
2. Identify hazardous wastes visually by comparison with on-szit
(visual and/or smell).

b. Verify volume of shipment visually with no more than 10% error {volume
basis).

Direct transporter to dump hazardous wastes in designated area.
Sign valid manifests and retain niecessary coples.
Record shipment informtion with disposal location cross-reference.

e sample

"Deliver transporter to dump hazardous wastes in designated area.

When manifest discrepancies ocecur:
a. Contact generator for explanation.

b. Refuse permission to dispose of shipment if explanation in a. is not
sufficient.

Keep disposal map locator up to date.

Make reguired inspections under the general inspection procedure.
Revievw aspects of facility inspections.

Activate when conditions warrant the Spill and Accident Prevention Flan,
Contingency Plan and Emergency Procedures.

Operating Engineer - Requisite gualifications are good judgement, common sense,
experience on heavy machinery operation and maintenance.

a & o

°

®

0~1 Oy 1 BT R

Maintain equipment (Tracked Dozer) in good working order.

Notify management of equipment problems.

Keep fill site graded and covered with inert material as copditions warrant,
Meintain area in neat and orderly sppearance,

Assist menifest checker in observations required by the geheral inspection
procedure,

. Verify “identity and volume of waste before burial.

Implement safet rocedures,
¥y F

Implement procedures for using, inspecting, repairing and replacing emergency
and safety equipment.

Foreman - Reguisite qualifications are good judgement and common sense, experience
on heavy machinery operation and maintenance.

l__l

@

L o

W

Responsible for day-to-day supervision of construction and maintenance
personnel. .
Make required site inspections,

EKnowledge of the Spill and Accident Prevention Pian, Contingency Plan and
Emergency Procedures,

Knowledge and implementation of safety procedures.
Functions-as emergency coordinator in absence of Ford Motor Company officials,
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Inspectors Responsibility « Requires good judganent s Common sense and good

communication skills.

ll

2.

3-
k.

5.

Perform inspections as peeded, in addition to a daily and weekly schedule,

Maintain the leachate sampling device. Maintain the leschate collection
system.

Report to Ford representatives the status of facility operations.
Provide corrdination for faciiity a.c‘tiv:ities.

Knowledge of the Spill and Acciden'b Preventlon Plan, Contingency Plan and
Emergency Procedures.

-
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Training Content Frequency, and Techniques UOCFR 264.16(c)

Ford Training Program

Employees will be assembled every 12 months to review pertinent agpects of their

Jjobe

Hazardous Waste Shipment and Manlfest Checker « Recelives introductory on~the-job

training.

lﬂ

8.

Physical properties and cheracteristics of the wastes are discussed in
detail,

Inspection and waste verification procedures are practiced in order to
verify waste identity and velume.

Processing the manifest form is discussed including manifest discrepancies.
Recordkeeping procedures are dlscussed.

General Iinspection procedures are discussed.

Pertinent waste handling and disposal regulations are discussed.

The Sfill and Accident Prevention Plan, Contingency Plan and Emergency
Procedures are discussed.

Safety procedures are discussed.

Operating Bangineer - Receives introductory on-the=job training.

1.

3o
l!'o

5.

Physical properties and characteristics of the wastes are discussed in
detail.

Inspection and waste verification procedures are discussed in order to
verify wagte identity.

General inspection items and procedures are discussed.

Pertinent waste handling and disposal regulations are discussed.

The Spill and Accident Prevention Plan, Contingency Plan and Emergency
Procedures are discussed.

Fill and grading plan are discussed.

Safety procedures and procedures for using, inspecting, repairing and

replacing emergency safety and monitoring equipment are discussed.
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Foreman - Recelves introductory on-the-job training.

L.

T.

Physical properties and characteristics of the wasgtes are discussed

in detail. |

Processing the manifest form is discussed including manifest discrepancies.
Oeneral inspection procedures are discussed and practiced.

Pertinent waste handling and disposal regulations are discussed.

The Spill Plan and Accldent Prevention Plan, Contingency Plan and
Emérgency Procedures are discussed.

Safety procedures and procedures for using inspecting, repairing and
replacing emergency, safety and monitoring are discussed.

Fill and grade plans sre discussed.

Inspectors Responsibility = Reguires good judgement, common sense and good

communication skills.

15

2.

Pertorm inspections as needed, in addition to a daily and weekly schedule.
Maintaln the leachate sampling device. Maintain the leachate collection

gystem.

Report to Ford representatives the status of facility operations.

Provide coordination for facility activities.

Knowledge of the Spill and Accldent Prevention Plan, Contingency Plan and

Energency Procedures.
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Michigan Hazardous Waste Industry

Training and Technical Assigtance Program

An example of the training provided by the independent waste management

is provided as Attachment 20. .

A recorded schedule of trained employees is provided as Attachment 21.

=200
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Attachment 20

HAZAZDOUS HWASTE HARDLER®S TERAIBIHE COURSES

Michigan Hazardous Waste EﬁGUStry
‘Training and Technical Assistance Program

Michigan State University, Community Development Programs
‘ 27 Kellogg Center
i East Lansing, MI 48824

- In cooperation-with the Liquid Industrial Control Association

, Suppartéd by a grant from the Michigan Deparment of Labor
Safety Education and Training Program .
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"7&@ Michigan Hazardous =  Gommunny
Dovelopment
{N78))] § Waste lndustry ;{cc)g_ra::‘s& o U ‘
. _» . : L=l ate Unv
\['—"‘_'1} Training and Technical. 27 Kelogg Centor - 109 Prarce Streat

. : East Lansing, M irmi
Assistance Program @17 0550100 ot iR R e0r

April 13, 1983

To: Members, Act 64 Advisoiy Committee

i

From: Lynn A, Corson, Ph.D.

Subject: Conveyance of Material Re: Michigan Hazardous Waste
Industry Training and Technical Assistance Program

It is with pleasure that I respond.to the request of one of your
members, Mr. Walter Pociask, K & D Industrial Services, and
provide the attached information. : :

~The Curriculum Guide provides a general outline of the various
courses offered to employees of firms licensed as pr --essors

~or haulers of hazardous waste under Act 64 and trans_ )rters of
liquid industrial waste licensed under Act 136.

The brochure describes.the training and technical assistance
program in more detail. '

I will be pleaséd-to'answer any questions that the Committee .
or its individual members may have regarding the program.
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. 005 QOverview: Safety Mazards of Working with Hazardous Wastes
g . instructional Qutline

T@Eics

te Physical Properties of Chemicals
a. Physical states: solid, liquid, gas, vapor.
b. Orpanics and inbrganics - solvents, etc. - :
" ¢. Aclds and bases - pH '

2. Incompatible chemicals - problems with mixing
a. Release of noxious gases: e.g., cyanide, H.§
.b. Relese of heat = concentrated acids and bases
€. Other examples = MQOL/SET Hst

'3, Storage and labeling - applies to all containers - large or small
" "8, Proper identification of contents - keep in original container whenever possible
b. Store in proper drea: e.g., flammables, incompatibles, corrosives )
" ¢, Dther considerations = don't stack too high to present hamﬂmg difficulty; leakage
problems, aisies between; containment pmvnsnons A

4o Materials handling = Lo
8. Housekeeping _
b. Proper iifting techniques
€. Drem handling b
ds Life trucks
e. MDOL/SET °5 minute safety talks®

£. Controls - Engmeerang controls and Persona! ?rotectwe Equipment
" @. Hazards Recognition
1} Falling
2} Striking
3) Being caught
4} Contact injuries
5) Breathing In hammful atmospheres :
‘b. Other - machine guarding, blind cbrners, barricade, censtructuon

&. Fire Safety -
2. Prevention - housekeepmg, call list; disaster plan

b. Theory = fire triangle; flash point; L.E.L.; W.E.L.; extinquishment principles-
€. Equipment - blanket; extinquisher use = €0, C02, dry chemical

7. Confined Space Entry = Definition
- #e. Legal = MIOSHA rules

b. Hazards awareness = C0, COZ’ toxnc gases, flammables

. Atmosphere testing = 20, and L.E.L.; meters; toxic gas sampimg, ventllataon area
- do Victim rescue and equepment for safe entry

B. First Aid - immediate action =
3. Prevention and Readiness - first aid rules and kits '
b. Procedures - tmmediate flushing, call list
¢. Equipment - drenching showers, eye washes :
d. Chronic = dermatitis prevention
2 i

&

Resources

4. Handout - Employee Safe Work Manual = Dray Publishing Co.
2. Chart = Flammable liquid chart '
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I!’hyslc " tates of Matter

Matter can exint in three differcnt states, designated as solid, liquid, aod gas
(Fig. 1-1), =hich ean be distinguished by certain qualitics.

4

@ Hhustraled by water.
Water

Liquid . Gas

.A good exumple of thess threy states of matter is furnished by a
block of ice. As ics it ia & solid, the shape of which can be changed
by moderate force, but its volume chn be changed only by a very
grest force; i.e., ice is only very slizhtly compressible. If its tem-
perzlure is raiscd it inelts, that is, it passes into the liquid state as
water. Its shape then will depend on the vessel it is in, or if spilled

" on the ground it will flow into whatever cavities and spaces thero nre_
between the particles that meke up the soil. As water, its volume
can be changed very little because, like ice, it is nearly incompressible:
Hented to boiling in an open vessel, it changes to a gas or vaper and
wwwill expand and disappear completely in the air. Ileated in n closed
vemel], the vapor is retained in the form of steam, cuusing pressura on
thesides of the vessel.

This expansion due to the change from the liquid to the gaseons
stats by heating is extremely important. Without it there would be
no stesm engines or stenm power plants.  This has its bad side too,
for it causes boiler explosions and furnishes most of the explosive
force of volcanoes. : .‘ :

Fow substances can change as readily under normal conditions into
the three states of malter as woter. But the safety man should
recognize that charge in the state of matter, as from solid to liquid
to gusecus, occurs in many chemical processes, The depree of ‘expan-
sion when changing from one state to another (liquid to gas) has
marked safety implications,

Solid

-£ot-

Fig. =1 The phy;icul ales of motter -

Vopor

The term vapor ig applied to the gascons form of substances that
at ordinnry temperature can exist both as a gns and as either
liquid or & solid. For exnnple, gnsoline, normally a liquid, vaporjzes
o produce a gas which wlen mized with the correct amount of oir
makes our sutomobiles run. Waler at all ordinary tempetatures
evaporates to form a gas which we ordinarily refer to as water vapor.
Vspors are often a nuisance, a byproduct of the use of the liquid or

solid producing them. They are also used to do work, such ns vapor |

degreasing. Many vapors are toxic, for example, the vapor of carbon
teti - Joride; nnd the safety man should be on gusrd whenever vapors
ares speountered. :

Dust

For all practical purposes we can define dusts as particles of solid

- matter divided by abrasion and fine enongh to flont along and tu Lo

distributed by ordinary air motion. This, of course, means Lad air

for breathing and if the dust is combustible a fire and explosion
hazard as well,

Fume

Fumes are particles of solid ﬁ\ntt_er also, but the terin fume is corvrect
only for particles formed when vapors are condensed from heating
metals or other substances,  ° g '

Mist

 Mists are droplets of liquid so fine that they float in the nir. Thoy
may be*formed by condensation from the gascous form (example, fog
above a pond on a still cold morning), by gas escaping from a fquid
and corrying fine droplets with it (exmwmple, chromium plating tank),
or by bresking & liquid up into a very fine spray (example, air
brushing).

Chemical and P‘hysicul Choanges

When carbon, a black solid substance, burns in air, an invisible gas consisting
of both carbon and oxygen (carbon dioxide) is formed. When milk sours, the
sugar in the milk is converted into an acid, and the compusition and the propertivs
of l;he acid diller greatly from those of the sugar. Iron rust formed by the corrosion
of iron metal.contains oxygen as well as iron, and it is therefore a diffecent sub-
stance “.'il'h different properties. All such changes are called chemical changes.
A chentu:.al change always produces at least one substance -entirely diffcrent in -
composition and_properties from those-that .existed before.the change occurred.:
In addition, all chemical changes are accompanied by either. the formatioa or ab-
sorption of some form of energy;

Changes that do not alter the composition of a substance are known as physical -
changes.'. The melting of ice, the freezing of water, the conversion of water (TR
steam, l!.:e condensation of steam to water, the dissolving of sugar ia water, and
the heating of iron to redness, are ail examples of physical change. In each of
lhes';e. there is a change in properties but there is vo alteration of the chemical com-
pusitiun of the substances involved. Water, whether in the solid, liquid, or gase-
ous stale, retains the same chemical composition. Sugar is the same chemical
substancein solutionin water asit isin the solid state and can readily be recovered as
crystais by evaporation of the water. Iron, an emitter of light when red bot, is
still the same substance that reflects light when cold. : T



Skin

Absosptlon

The intact skin (sce Fig. 17-1 {is an excellent barrier to passage of most
chemicals, especially against most water solutions. Howew - ¥
chemicals will be absorbed through the skin, while others, wi...n .l
not he absorbed through the intact skin, may enter the body through'

- guts, blisters, or wounds. Absorption this way may be more dangerous

Corrosives

than through the respiratory or digestive system, which may provide
defensive mechanisms, since it i$ absorbed dircctly into the blood-
stream. Chemicals that will be absorbed even through an intact skin
include tetraethyl lead, used as a knock suppressant in high-octane
gasoline, aniline, hydrazine, the boranes, and nitroglycerine.

Corrosives damage by chemical peaction with the skin theyv con-
iact. In addition to Injuring the skin and the underlving tissues, the
wound provides a point of entry for the toxicant to reach the blood-
stream, producing an effect worse than skin damage. _

Corrosive burns can be caused by strong acids or alkalies.
Alkalies can cause progressive burns, the injury increasing as the

~alkali moves through damaged tissue. This is especially critical in in-

Dermatitis

jurics to the cye, where delicate tissues can be damaged little by linle
antil vision is destroyed. If @ corrosive chemical is swallowed, it will
cause pain in the mouth, throat, and stomach. There will usually be
vomiting, difficulty in swallowing and breathing, distension and pain
caused by gas in the stomach.

Some Common cofrosives are concentrated acids, such as pitric,
hydrochloric, sulfurle, and oxalic; strong alkalies, such as sodium Of
potassium hydroxide; and reactive elements, such as iodine, chlorine,
or fluorine.

The severity of a corrosive burn depends on the concentration
and type of corrosive chemical, whether the contact was covered or
uncovered, and the length of time of contact. For this reason, a harm-
ful agent should be washed away as S00R &s possible and neutralized
with 2 mild antidote if one is available.

A covered skin contact usually creates a severer skin reaction
than one which is uncovered. Tricresyl phosphate evaporates capidiy
from an uncovercd skin, with a sensation of coldness and a brief mild
redness. Clothing wet with tricresyl phosphate produces a burning
scnsation and blisters {ike those of a second-degree burn, Even less
harmful liquids, such as gasoline,
importance of prompt removal of contaminated clothing and of
damaging chemicals is apparent.

Dermatitis is skin inflammation gdused by defatting of the skin
of by contact with an irritating or s sitizing substance, Exposure to
solvents often causes removal of the oils that keep the skin soft and
pliable, making it dry, scaly, somewhat thickened, and with a tendency
to crack casily. Some redness may result from the irritating effects
created by the absence of fats, Such skins often have poor resistance
lo bacterial infection and heal slowly when injured. Replacement of
oils with creams and lotions to control the condition is only partly

effective. The onlyhope of recovery is generallv removal from further y 07 1 4 5

will produce similot reactions. The -

tamage

- ’ - el

Of all skin coatacts, those with

the eve to some degree.

®

watering, and stinging. More severe irritation can damage the cornea,
the transparent covering of the ev2, involving a dry scraiching feeling

and various levels of pain.

A corneal burn is the comrmonest chemical eye injury. Corrosive
vapors or fine spray can cause many tiny burn spots. Contact with 2
strong mincral acid or alkali can damage or desteoy vision. The
tendency of alkali burns to sprezd, even though ermergency treatment

has been given, makes them pm:::’:ularﬁy troublesome.

A hazard that has developed in the past few years is the possibility
that a sprayed or splashed corrosive material, cither vapor ot fine B-
quid, may be caught between a contact tens and the eye. This keeps the
chemical in close contact with the eye for an abnormay tong pericd,

aggravating the bura.

/ Solvents

The solvents we nre jutercsied in ave thosa fhat are hozardous.
Some give off vapors that will burn und explode; fof éxample, gaso-
line, naphthn, benzeng, methanel {wood nlcohol}..' Some nro 8%-
tremely tosic and their vapors, if breathed, can poison one; esam-
ples, benzene, curbon h-n'fu':h!m-ide-, mecthanol. Nele thiat bonzene,
and methanol present both hazards.

Carbon tetvachioride formerly was used in fivs extinguishers. Its
high tusicity, however, malkes it v fe in muny situations, and many
authorities naw prohibit its further uso as & fire extinguishing agent.

Another pomt to vemember is that the higher the tumperature thy
faster the vapors comns off [rome tho liquid. Swu if the process in
which the solvend is nsed heats it up, the haeard iz increased. The
amount. (concentration” of veaper in the nir) reaches the powme at
which it can burn or explode, or at which i can poison ano MOE
quickly than 3f it were not heated.  That might make it scem that
the hnzard is greater in hot weather than eold, but this may be otfset
by the fact that windows and doors are likely to he kept open in
summer and kept tightly closed in winter, at least wherever winters

aro cohl.

1

ihe eyes are the most damaging, .
because of their sensitivity. Moss materials have the ability (o injure
Solids 22 harm by abrasion or by chemical
action. The mildest injury is presably irritation which causes redness,



Che‘mimi Symbols Acids should bo styred in conl places mwnay from the snn win
: : ) . ‘ - b, . nwny from other chemienls and wasle mnterinle The possibility
e il el ot i iz o oo o (i 43) sl fvags b e i s
the conumon tlements.  These symbols ninke mssil;I{- " sil-n e mc-‘;:, “'-here n}m_oums kep_t are considerable, floors should Le impervious,
of indicating the makeun (chemical formal if o e ! N> £2id resisting materinl, and arranged to be hosed down as neciled.
¢ £ akeu (chemical forinulu) o eine veomponnd. For — privisions shiould be made for the safe handling of contair |, p
cxample, the formnuls for earbon monoxide is CO, which shows that ticulorly earboys. Various types of carboy handling equipmu... {t
cach  lecule of carbon monnxulfz is inade up of cne atomn esch of ers, carriers) ave nvailnble conmercinlly,
:c:trb nd oxygen. Wl‘nere'lhem is more than one niom of an element  Projective clothing—rublier aprons, gloves, and perhaps acid res
in nlcom.ponnd n subg:npt is used to show it. For exunple, earbon ing shoes—should be worn when handling neidls. Chemieal
dioxide is COx meaning that ons enshion and two oxygen atoms have pgopales or face shields should always be worn when handling or us
combined. Water is 11,0, 1y adding another atom of oxypvn to acids of any kind. ‘
;H_.O wa get hydrogen peroxide 11 ,(.),, a mild solution which has long  xore.  Bulictin 263, “The Inorgeule Aciin® af the U.8. Departuent of La
been used by women to change their b:‘o}\'n tresses 1o blond. WWhen Boresu of Labor Standarda contalax detalled informaiion on the joten
rnncentrated it is n dnngerously corrosive chemical, What a dif- bazards connected with the use and handling of acidn ond recommended |
{erence that extra little atom of oxygen mnakes! exduren for control meanures.

e necd not concern ourselves with the highly complex compounds ~ Bases. Bases are componnds that have one or more “hydrox
of organic chemistry. Kven the chemist uses the nanie if the formula groups. A hydroxyl group is an atom of oxygen Jinked {0 an at
islong. If it has a short trade name he will probably use that. For of hydrozen (QII). Chewmically, it acts much as though it woi
example, the formula for the widely used insccticido DDT iz ®inglo atomn. ) L .
{CIC,11,)y, CHCCI,. Its chemical name is dichloro-diphenyl-tri- “'9 have two very tied ive hases that nm.wninly nsed caustic s
chloroethana. No one will ever expect nnyone but a chemist to know (soch'mu hydroxide) (.‘.\a()“) nid citustic potash {polassinm
iis chemical name Jet alons its chemicnl formula, But a safety man droxide) (KOI). ']'h.t-n'-.h:w..-n'ds are similar and we tieat them al
should recognize the formula, as well as the name, for many of the They are called “enustics™ beeause they eat nrost pranic sulsianee

chemieal compounds he will encounter. 1lere are n fow'to start with, kin. fat, flesh, hair, yonr shoes, the wooden floor. They et ¥
: fats to form scap and glycerine. Ordinnry lye is NaOl dissol

inargenic Compeundy o . Orgenic Campeunds in wnier
<ulfuric scid—11,50 Cnzbon teirachloride—C ; : ' i
Nitrie acid—~HNO Co ) :thyl';l:ulr:o: (:::In ﬁf"g;;l)—callou These two eaustics are arketed and handled in the form of lun
ifydrochiorie scld-—FICI Henzone (benzol) —GCall, pellets, sticks, and in eans or drams of light guze sheel steel.

Ammonia—XN1l Toluene—CHCalls molten caustic 15 poured into a drum. It hardens on cooling t
Cnustic sodu (17e)—NaOH : Aetbyl alcobol (methauol) —C11,011 white solid mnss. The vser strips the sheet metal off and chops
Caustic potasb—~KOH ' © ar breaks up the caustic inte picces of convenient size. This inve
- —— —_ . , : the hazard of flying chips that will stick (o sweaty skin and in
Acids, Boses, ond Salis o o Caustics can cause very serious eye danmge. Suitable |

3 y rloves, [FOTRIes . H s—Jnust IR\

A Acids are compounds that have one or more atoms of loosely crf}i:?naenb—.nprons, gloves, goggles or face shields=imusl b
held nydrogen. -This hydreogen acts as though it were dissatisfied
with its partuer and is always leoking for one il Hkes better, for
sxample, hydrochlovie aeid (11C1),  The hydragen sdom s so dis-
satisfied that it will take up with almost anything. OF vourse, the & . . . - .
other partner, chlorine, is not too happy either.  For exammple, when !nmt%sfone is culcium carbonate (_Ca(.,(),)-. “’hell_])l[r-llﬂl mae }
n molecule of IHCH meets up with a molecule of ordinary Ive (NaQll) it gives .Oﬂ CO, and becomes quicklime (Ca@Q). 16 water s “.‘]'

P reute of orcdimary Lye ! a0 it swells up, gets hiot, and becomes Ca{OH ), (ennstic lin
they swap partners fast and get hot in doing so. The reaction is to (Ju- ! I &7 ! . T g0
B i <, P that is, CaQ+ H.O=Ca{OH).. It will then take €0}, out of
HOTE NaOll=Nall+ 1.0+ heat,  The react goos Tast med s . : : e Pl is
- * y ,P reachion "‘,m‘r' i air, turn the 110) loose awd agnin becomes CaC(,. "Uhis is the react
i‘k‘il)' to f".““ steam aii canse spatiermg or explosion. by which lime plaster and fime mortar harden.

Three acids are found in every luboratory and many plants, and Ca() and Ca (OIT), nre both caustic but are much Jess sothan Nal
are so 955_"““?“ that they have been referred fo as the workhorses of 5,0 KOIT. The fact that quicklime heats up on wetting has cau
he chemical industry. They are made and used i amnunts of mil- many fires, pant icularly in Duilding supply yards.  Quicklime
iions of tons per year. These aeids are hydrochioric (1IC), sulfurie dumped inte a wooden bin, the roof Jeaks, fire starts Wf the bin
{11:3Q,}, and nitrie (FINO,).  Beeause of their dissatisfied hydrogen is earried to the nearby lumber.  Another lumber yard goes
stement, they are very active chemically, they attack a very wide Syuch fires are spectacuinr and very expensive, all because of fail
variety of substances inchuding humnn skin and flesh and eyes. They 1o store quicklime properly. - Quicklime should be stored in cone:
are not flammable, that is they do not I or explode.  There i, bing with leak-proof wetal covers, preferably hinged so that o
0wever, the ever present possibility of levknge or spillage into mate- won't be left off or thrown back. Then make doubly sure by havi

mials or substances with which thiey ean react to enusa fire or explosion good roof.
or liberale toxic vapors or guses. Nittic acid in particular is likely . S :
‘o set firo to snwdust, shavings, steaw, and many other finely divided Salls, Asaltisa cqmpq.uml, other t'h:.m water, whirh i formed
-ombustible materinls. Doth hydrochlorie and nitric acids give off the reaction of an acid with a base. Salts are maosily stable, o
sas when heated and, therefore, can burst their confainers. The temipered compounds well satistied with their lot in dife. Some
‘apors given off by mitric ncitl when it is hentedd are very dangerous them, however (the ollspring of the “per” ucids, perchlovic, 1
weny  benthed in m:iy enhaitlePable nimeuit, they nre Jikely 1o canse example), are very touchy nud blow up on very slizhl pruvocat
ELLINY dnmage, The vapors of TIC! and 11,80, are ao lntensely ‘The salte of nitrie seid (hitentes) nro for tha most part fairly sta
rritating that they are nnbreathable. .This property is a safeguard but if heated with oxygen-hungry substuneces they may give wp 1l
+causs it gives warning of even very low concenirnfion in the air of oxymn and set their nitrogen free without much fuss, or they o
Ho workfmm. Ono'gots ot quickly, if he ean, to get his beeath and gt a fire or give off poisonous ises or both, S dont foal w
et the ating out of his eyes. 1f the concentration is high and he can®t pitrates nnlesa you know them.  The sume i true of perchlon

ctout, he dien. _ e - S -a305-  amlihelike, only moresa,

s0, safety slxolihl'ba_l.;rm-ii

for other nearby workmen.
Calcinm (Ca) gives ux another widely wged base that, while
as caustic as canstic potash or caustic sda, offers bazards. Ocdin



p B. DOT HAZARD CLASS

Enter the fwo digit code from the table below which corresponds io the DOT hazard

class of the waste described. If the waste described has been shipped under more than one DOT

hazard class. use a separate line for each DOT hazard class.

DOT HAZARD CLASS Code

:Ombustibleo-seaewo.wwauslcannvue‘al-u-oau.oeooo1 )

. . 3
:Ufrﬁslvc .;n--anana-e'nn!eewq!nnwvﬁqnnwoopuwn-ololh
Etiologicagen&tu-n;wweonionnousonounce-n.‘lnn--ﬂB

ExpioslveA n-oouw.iot.nwn.onenonnweonone-oﬂa.nnm-'-

Explosive B .,..,...,.“..,...”...“...“..”.e.DS
£xplosive C e itieseeescasasaccscsasassanoses 00
Flammable gas e .
Flammable liquid it ieseesceseovensageenaas 0B
Flammable solid ..ccocessoscscnssscnasccans cee 09

frritating agent-,...,;,,,..,e,.....,.,.”.-;.“.”“.10 ,

NonHammable gas .cceccescnocceass 'i‘i
Organic peroxide ..ceececoecscscocaos coseesesenabd
o L. S 13
OR 3 ....”.e.n,;.e.“.n....-.........“9.‘..14
ORM-E ... teesccssassanesas fesenussseses ...18
Oxidizer «oveevacns evseerees feeeans coeameasenn 16
POISON A .cvcnsssssacossncassas tseansacaaness ool
POISOM B o vt iveneesnassonostonnnsnses teesses..1B
RagioaCliVe . .ccevsioansse R 19

e S g

C. EPA HAZARDOUS \WASTE NUMBER

For listed wastes, enter the four digit EPA Hazardous Waste N
261, Subpart D {see Appendix) which identiies the waste. For unlisted w
ardous charactenstics, enter the four digt [PA Hazardous Wasie Number

TABLE OF HAZARD CLASS PRIORITIES

Poison A

Flammable Gas

Flammable Liquid

Oxidizer

Flammable Solid

Corrosive Material, Liquid

Poison B

Corrosive Material, Solid
irritating Materials

Combustible Liquids

Other Regulated Materials (ORM) E
Other Regulated Materials (ORM) B
Other Regulaled Materials {(ORM) A

Subpart C i1see Appendix) which is appiicable o the waste.

e o

miost

f

28\ Ao 219 A

-
alfy

berrnt

umber fr_bm 4 CER Part
astes which exhibit haz-
from <0 CFR Part 261,

for 3 mixiure of ‘maore than one listed or unlisied waste, enter all of the reievant EPA

Hazardous Waste Numbers, Four spaces ace provided {or this on each waste |
needed, continue on the next linetsl, and leave all other tems on th
example below. Ceneratars wha ship lab packs are currently

number for each of the consutuents of the pack.

3

ine. Il more space is
at line blank, as shown by the
required to list the hazardous wasle

306
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5.2 Woste Choroeleristics. The hazardous
substunce that was observed for scoring the
relesse calegory may be different from the
subniunce vsed to score waste
churacicrislics.

Reoctivity end incompoiibility, messures
of the potential for sudden relcases of
concenlraled alr pollutants, are evulusled
independently, and the bighest value for
wsither is recorded on the work sheet,

Reaclivity provides a measure of the fire/
explosion threat ot » Iasility. Assign a value
bured on the reactivity clamification vsed by
NFPA {ses Table 11). Reactivily ratings fora
sumbet of tbmmon tampounds are givas in
Table 4,

TABLE 11, —NFPA REACTIVITY RATINGS

M

NF PA Yoval

which o pormally sabla Fven
md-lnr- ant wingh we

e pormaly
whach may bacoma wilable St
Slheiad Yermpersha sl el pressorey oF whach
rmy ec with wwsr with aora micase of
A '

3 Materish whoh W arvverivet are capabls of
Setoralon o of scplosive decomposion of of
Sapiosve raacton bl which req.wes & tirong
vty sourcs or which munl be hezied
witer onfnemert belors nfleuon  Ivciudios
materaly wtach gv pernitve W therm2l or
mcharacal ahock s sivated tempe-alied
nd precsres OF Btach st axpiaArsly Wi
WA wthoud requanng beat of eonhnemant, 3
4 Sgtorialy whach I Pmmesh sm maty
mdammuuwmm
ko at i teme i

TABLE 12 ~-INCOMPATIELE MATE RIALS

I % iv beiow, the mmrg of 3 Group A maters! wih 9

Gioup B maiena! oy kows Tha polentdl COPTOgUENcE &8
ol

TABLE 12.—INCOMPATIBLE MATERIAL
Continved
»
= e kvt betow, mdsf-mnl.mmdmu
Groasp B moilanal may have e potarel Corescguece 28

Bosurm
I powse
Ot mauctvs metals o
el Pryaries,
Poarual somagercas. Firg o7 sopioeios, gerersion gt
Sammalie hydrogee

Gicp -4 Cwronp 3-8

" MeohoM— . . Ary Concwtraiad wane i

B-oqui-h-l-l.
Cakcamm.
LUrmrn,
Metal tryeiiclen.
Fols wanm,
B0, S0CL PG OH.
SCa,

" Onher watar<ascive warte.
Poisnhal comsaquences Fre, sapiowon, o hast genms-
oy, pererston of farmmable or kome panel.

Wt

L4 Geoup &R Group 4-3

Aohoi, . Cocantraled Gop 1A o
-8 waslen
Growp 2-A wasten.

Grong B-A Grogp 3-8

. Bpert oysride aedl wmifde Group 3D vaswea

o ————

20 Fire ond Explosion

Compule & score for the fire and explosion
hazard mode, S, when clther a state or local
fire marshal has certified that the facility
presents a signilicent fire or explosion threat
40 the public pr to senallive savironmentls of
there in o demonsirated fire and explosion
thres! besed on Nield observationa {eg.,
combusisble gas indicator readings})
Document the threal

7.1 Contoinment. Conlainment is an
Indicalor of the measures that have been
takento minimite of preventhazsrdous
substances at the fon\b‘liq fram catching fire ur
exploding. Normally 10'will be given a valoe
of 3 on the work sheet l‘F\ngwe 11). Uno
hazardous subsiances thst are individually
ignitable or explosive are present and those
thal may be hazardous is corsbinalion are
segregated and isolated so that they cannot
come logcther to form incumpatible mixtures,
assign this factor a velus ol 1.

7.2 Waste Choroclcristics. Direct evidence
of ignilability or explosion polential may
exisl in the form of thesswemenls with
appropriate Instruments. If sa, assign this

_dactor a value of 3; if not. sssign a value of

Additional information can be oblainzd
from A Method for Determining the.
Cornpotibility of Hozardous Wastes, H. K
Halayuma, of ol, EPA-600/2-80-078 {1980).
Assign a value using the following guidance

—— T

Ahgbre ttoave hpes . Cramex doones,

Alapivy  COtosees  batmly Elschoivio acid

LT3

Cavniat wesinwater Etching acid hyvid or nokvend
Lime shuige wnd ofher gray  Puhing kquer 34 aiter gore
e shabed rosve acxih

Lery wmasirvumior Spent ardd

Lover aref wrvw — gt pewred BT

Spod oA Spend suturic sk

Poterial cormegusicme Heml gerarshon, veikert reachon.
Groig 3-A Goonp 3-8

Awy watie B Qenp YA O
Lo Y

Ak
b

|

m—r—————————

B
Pouemisl consequerces Gareriion of Dai Myceopen cys
rids or hydrogen sivle pes.
Croup -4 Group -8
o Acatc acid ard ofar trgae -
- 8
Chicrire Concantsind mirarsl acidy.
Chicviian Geroxsp 2-A wrasane,
Crwornc seid. Group d4-A masien
Hyph Cxrwer 1 bhis 2 oo
Dwytixie wasien
Narkc ackd,
*
Pormarmaretes
Other Swony QEtIet e .
Polerdint Wps Fra, axpic - e
=,
Souror: Harwrdouw Weste Meregpmend Low, Aepuiahors,
vyt Guselrars ior Sw Haring of Harsrdous Cndues

demu—urm

Incampatibility pravides a meusure of the
increased bazard wheo hazardows
subsiances are mixed under unconirolied
condilions, Teading to production of heal,
presaure, fire, explosion, violenl resctioa,
foxic dusis. mists, flumes or gases, or

 Nlummuble [umes or gases. Table 12 provides

examples of incompalible ombinations of
melsriale,
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§ Axy grad

Incomes tolity ok
No ncormpalibig rbdisnces sre prasant [ ]
Freset b do not pare & hareit o e 1
Present ond may poss 8 hhss hared L 4
Prassrt and posing an mmmedale harat el 3

Toxicity should be rated for the mos! loxic
of the substances that can reasonably be
expected to be transported away [rom the
Tacility via the air route. Using the
information given in Tables 4, 6, and 7, assign
walues ag Jollows:

-y

Toucty -

Sastorl Qo NFPA towed O ]
Sas towsl 1 or NFFPA tewl 1
San brvet T or WFPA vl B e ]
San vl v WFPA el 3 OP S e )

- k3 - &

e ———————




FARTIAL LIST OF INCOMPATIDLE CHEMICALS ®

Substances in the sight-hand columa should be stored and handled so they cannot possibly contact corresponding

substances in the keft-hand column,

' Alkaline and alkaline esrth metals,

. such as sodium, po
Bthium, megnesiun

Acetic acid

tasshum, Mu‘ms ’

Acetone
Acetylene
* Ammonis (sahyd.}

" Ammoniuin nitrate

Aniline

- Bromine o s

Calcium carbide
Calctum oxide
Carbon, sctivaled

C@ppef
Chlorates

Chromic acid .-
Chlorine

Chlorine dioxide

Fluorine

 Hydrocyanic scid - ) ‘
Hydrogen peroxide .. ..o

Hydrofluoric scid, anhyd. (Bydrogen fluoride)
. Bydrogen sulfide’

Hydrocarbons (bensene, butane, propane,
goealing, huo~ating, ete.}

Jedine

Larbon dioxide, carbon tetrachloride, and o.ther chiari-
‘pated hydrocarbons, {Also prohibit water, foam, and

dry chemical on fires involving these metals.)

Chromic acid, nitric acid, hydroxyl contsining éorrpeun
ethylene glycol, perchloric acid, peroxides, and permaga

Concentrated nitric and sulfuric acid mixtures.
Chlorine, bromine, copper, silver, fluorine, snd mercury.

Mcrmrye chlorine, celdum hypochlorite, iodine, bromid
and hydrogen flouride. . '

Acids, metal bowders. ﬂamrﬁable liquida, chiorstes, nitr
sulfur, finely divided organics or combustjblen,

Nitric scid, hydrogen peroxide.

. Ammonium, scetylene, butadiene, butane and other pe-

=308~

troleum gases, sodium carbide, turpentine, benzene, and
finely divided metals.

Water (see also acetylene),
Water.‘ |

Calcium hypochlorite,
Acetylene, hydrogen peroxide.

Ammonjum salts, acids, metal powders, sulfur, finely
divided organics or combustibles.

Acetic acid, naphthalene, camphor, glycerine, turpentiine.
alcohol, and other flammable liquids. s

Ammonia, scetylene, butadiene, butane snd other petrok
gases, hydrogen, sodium carbide, turpentine, benzene, an
finely divided metals. ; '
Ammonis, methane, phosphine, and hydrogeri sulfide.
Isolate from everything.

Nitric scid, slkalies.

Copper, chromium, iron, most metals or their salts, any
flemmable fquid, combustible materials, aniline, nitro-
methane, caustie sods and other #trong alkalies, -
Ammonia, squeous or snhydrous.

Furring nitric scid, oxidizing gases,

Fluorine, chlorine, bromine, chromic scid, sodium
peroxide,

Avetylone, ammonls (enhyd, or squecus),

= OYEY -



Mercury
.itric acid (cone.)

* Nitroparaffins
Oxygen
. Oxalic 'add
. Perchioric acid
5 Peroxides, organic
- Phosphorus (white)
Potassium Chlonate
- Potassium perchlorates
Potassium permanganate
Silver
dium nitrate
Sodium oxide
Sodium peroxide

Sulfuric acld

Zirconium

.2-

‘Acetylene, fulminic acid, ammonia. ' -

Acetic acid, aniline, chromic aeid, hydrocyanic scid,
hydrogen sulfide, flarmablz liquids, flammrable gases,
and nitritsble substances. . . -:».- ‘- o
!nomnlcl:f:su.. .
Oils, grease, hydrogen, llammable bql.uds, solids or gases.

Silver, Mercury.

“Acetic anhydride, bismuth and its alloys; alcohol, papcr.

wood, grease, oils, o j
Acids (organic or mineral); svoid'fﬁ;cﬁc;n: ‘
Air, oxygen. e
~ Acids (see slso chlorate), .
Acids (see also perchloric -ci&).

Glycerine, ethylene glycol, benzaldehyde, sulfuric acid,
Acttylene, oxalic acid, tartaric ac;d, Ammonium compoul
Sce alkaline metals (above), R

- Ammonium nitrate and other onium salts.

Water,

Any oxidizable substance, such ss ethanol, methanol,
glacial acetic acid, acetic anhydride, benzaldehyde, car
bon disulfide, glycerine, ethylene glycol, ethyl acetate,
methy! scetate, and furfural, _

Chlorates, perchlorstes, pemangamta.-

Prohibit water, carbon tetrachloride foam, and dry
chemical on zirconium fires, ‘

* Based on Dangerous Chemicals Code, 1951 Edition, pp. 19-20, Bureau of Fire Prevention, City of Los Angeles,

Fire Department, published by Parker & Company, Los Angeles 13, Califomia.

. Science Advisory Comq\ijtee Safety Education & Training Division,
Curriculum Dividon * %70 ™ Burcen Of S2fety & Rerziation,
Michizan De { of Education Hl.ch'%.-:"h at Of Leder,

- Lansing, M 48902 - 7130 ive, Box 30015,

Lansing Michigzn 48909

-
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GENERALIZED DIAGRANM OF NMEiHODS OF CONTROL

SOURCE AR PATH RECEIVER
PR S ple #
Bip
Tank
1. SUBSTITUTION WITH & 1% HOUSEKEEPING % TRAINING & EDUCATION
LESS HARMFUL MATERIAL . HMMEDIATE CLEANUP) {MOST IMPORTANT)
{WATER iNPLACE OF
ORGARIC SOLVENT) 2. GENERAL EXHAUST 2. AOTATION OF WORKERS
. " VENTILATION {BPLIT LUP DOSE)
© 2. CHANGE OF PROCESS {ROOF EANS)
{AIRLESS PAINT SPRAYING) " | 5 ENCLOSURE OF WORKER
_ 3. DILUTION VENTILATION _ LAIA CONDITIONED
3. ENCLOSURE OF PROCESS [SUPPLIED &IR) CRANE CABS)
IGLOVE-BOX)
: ' 4. INCREASE DISTANCE 4. FERSONAL MONITORING
4 ISOLATION OF PRAOCESS BETWEEN SOURCE AND DEVICES (DOSIMETERS}
{SPACE OR TIME) RECEIVER (SEMI. AUTOMATIC
: DR REMOTE CONTROL) §. PERSONAL PROTECTIVE
* B WET METHODS . DEVICES (RESPIRATORS)
[HYDRO BLAST] 5. CONTINUOUS AREA
. ) MONITORING (PRE-SET 6. ADEQUATE MAINTENANCE
' & LOCAL EXHAUST ALARMS) PROGRAM
' VENTILATION s :
ICAPTURE AT SOURCE]} 6. ADEQUATE MAINTENANCE
; PRDGRAM :
7. ADEQUATE MAINTENANCE :
| PROGRAM

FicURe 20-1. —To determine the extent of exposure, locate the contaminang source. the path it travels 1o the worker,
L-!!.BME the employee's work patiern and use of protective equipment. :

| Kinds of Protective Equipment
!

There are two broad categories of protective
devices: protective clothing and respiratory pro-
tective equipment. Though there are far too many
different kinds of items to cover them all in this
handbook, a few things can be said about the twe
basic categories:

® Protective elothing is meant to keep dangerous

- materfals from coming.into contact with skin, eyes,
and other parts of the body. Some items — rubber
boots and aprons, for example - are totally
impermeable and let nothing get through to the
body surface. Other articles — your ordinary work
clothes, for instance — let the sir get through but
keep out much of the dust and soil.

® Hespiratory protective devices are breathing ma-

chines. Some devices are meant to supply you with
air through a mask and hose where there is none to
-breathe in your work area or where the air is too
dirty to bresthe. Others are designed to filter out

eontandinnants byovng ot ety =310=
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Heout '

Fusl, oxygen. and heal musi be present at the same me
$of & fire 10 occur. :

e M

BASIC CONCEPTS

Most fires are the result of a chemical reaction
between a fuel and the oxygen in the air, Materials

such as methane, wood, coal, oil, grease, rags, and

many plastics willburn whenignitedin the presence
of air. in each case, th-ee ingredients are needed tor
an ordinary fire ta occur: fuel, oxygen, and heat.

The Flr2 Triangie

These three ingredients (fuel, oxygen, heat) must
be present at the same time for the tire to occcur. If
any one is removed, the fire will go oul; more
imporstand, if one is missing, the fire will not start. A
triangle can be used to illustrate this basic principle.
Each side of atriangleis given one of the labels: fuet,

* oxygen {or air), or heat. if any one is removed the

fire goes oul.

Classes of Flres

For tirefighting purposes, lires are now classified

-

Class A Ordinsry combustitias
[wood; coal; paper]

Claws B Fiammable liquids
{gascline; dissel
karosene]

fuel;

Class C Elactrical

. . into four groups: .
b {satorated vapor. Class A those that involve ordinary combustible N
z alr mixtures materials such as wood, coal, plastics,
‘,-_? paper and cloth, They are bhest Class D Metals
= 1. extingwshed by cooling wilh walor or by [magnesium; titanium]
s [ blanketing with certain dry chemicals.
o Class B those that involve vapors above
z ttammalde or combuslibie hquids such as
o gasoline, diesel fuel, kerosine, and
o grease. They are best extinguished by
= e~ exciuding air or by special chemicals that *
3 affect the burning reactions.
g ‘ Class C those that involve combustible materials ~ Extinquishers are now labelsd with spectal colorcoded
o _ in electrical equipmentr. 'They are symbois (A, B, C, D) 1o Indicate the class orcisases otiires
Flash ' extinguished by nonconducting °"“hch they canbe used.
poimt | CMPERATURE = ignition extinguishing agents such as carbon ‘
Temperature . dioxi e i Class A - green triangle
ioxide and.certain dry chemicals. Class B - red squar
Class D those that involve combustible metals Class C - biue g;r:'cl:
. such as magnesium, titanium, zirconium, : Class D -
| Elect of Temperstura on Limily of Flammabillly of a A sodium, and potassium. They are ; green star
i Combustible Vapor in Alr. N ot

\ extinguished by special extinguishing
\ agenls designad for such applications.



Toxie

Matheson-Kitagawa Toxie
Gas Detector :

o Simpie to use — easily operated by non-lechnical
employees.

¢ Portable — lighiweight, compact unil in & high
impact plaslic carrying case.

o Precise — ihe precision sampling pump is the key to
accurate results using Kitagawa detecior fubes.

An securate and inexpensive method for determilning the
ievel of toxic vapers in lab or plant. Gives on-the-spot
eesuils io eliminate the need for expensive monitoring
gystems. Simply draw in a sample of the atmosphere
through the detecior tube and determing the concentration
by comparing colof changes wilhin the tube. Delector
comes in sturdy, high-lmpact carrying case with acces-
gories and spate of carrying delscioer lubes, Deteclor
tubte Bre evailable for & variely of touie vapers and Eome
mcka &8 Jh bou for 10 tubss unless oihaerwise indicated.
g 19 MIOSH Certified. Datettor tubes aré Oiredt reading.

B AR LT T L I R R A T el
W Ta48 T et e Wy d sy s 16500 |

i i

Emergency Showers

Emergency
Showers

Shower/Face Wash Assembly

This assembly mounts securaly to {loor with
& 8° ficor flange. On our 13732, the Face/Eye
Wash (same as 1368) is mounted at waist
height.

oo

B1a7e2- T B
- BI§733 -\, Crench Shower without: i+ :
SR Face Wash Assembly L L LW 235.00

*hedical and indusirial experience have
shown that the optimal first ad prior to
medical ireatment tor chemical spiash con-
sists of 8 15 minute flushing of the injured
part of tha body with water with ¢lothing
removed. Salety showers must be within 10
seconds of 100 foot travel distance of @ haz-
ardous area {newly developed ANSI standard
Z358.1). Where exlremely hazaroous condi-
fions exisl, showers should be located 10-30
feat from the source of hazérd. Consulta
physiclan for fecommendation.

| e

44
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Sample Procedure
For
Entry Into Confined Spaces

L Definition ' B. If the atmosphere in the space is found to be
A confined space is any relatively small either oxygen deficient or toxic, either
enclosed or restricted space without proper life ventilation shall be provided in a quantity
supporting atmosphere or in which mobility is that eliminates the hazard or respiratory
restricted, such as, but not limited to; a bin, equipment prescribed by the Department of

_furnace, cupola, tank, pressure vessel, vault, Public Health shall be worn.
well, boiler, or small compartment of a ship. C. A lifeline and safety harpess shall be worn
by an employee entering a confined space.

" These shall be so attached that the

employee’s body cannot be jammed in a
small exit opening. o

H. Training

All employees required to enter into confined or
enclosed spaces shall be instructed as to the
nature of the hazards involved, the necessary
precautions to be taken, including prior testing
and purging if needed, the use of required
protective and emergency equipment, and -
‘proper procedures for entering and working in
such areas.

D. Ancther employee trained in rescue proce-
dures and equipped with the means neces-
sary to effect a rescue shall be stationed
outside the confined space in a position to
watch the employee inside the space.

’ E. If rescue efforts would involve lifting the
employee vertically to remove him from the
space, then a second employee must be in
the immediate vicinity to assist the employee
stationed at the entrance to the space, or a
.mechanical means to lift the employee out
of the confined space shall be provided
before work starts. :

1. Lockout

Prior to any employee entering any confined
space, controls to ‘equipment supplying or
operating the device to be entered, or any
device contained in the space, shall be locked
out, valves to supply pipes serving the device or
any device within the space shall be Jocked out

or blanked, and any sewer or drain lines serving F. Confined space entry procedures should be

the space shall be blanked. posted at the entry of each confined space
or other appropriate locations subject to

v,

Testing

Before an employee is permitted to enter a
confined space, the air in the space shall be
tested with an approved device to determine if

there is a deficiency of oxygen, the presence of

entry by employees.

For MIOSHA asafety standards covering confined apaces
refer-to-construction -standard Part 1, Rule 112, Generul
Industry Standard Part 1, Rule 16 and Health Standard
Rules 3301 and 6402.

toxic gas or vapor jn excess of maximum
allowable limits prescribed by the Department
of Public Health, or an explosive atmosphere.

V. Precautions

A. An employee shall not ‘enter a confined
space having an explosive aimosphere
unless involved in correcting a condition
which ~aused the explosive atmosphere and
the condition cannot be corrected by any
other means and the atmosphere cannot be
purged below the explosive limit. All
sources of Ignition shall be prohibited in or

" around the space.

and a safer workplace

MICHIGAN DEPARTMENT OF LABOR

SAFETY EDUCATION AND TRAINING DIVISION
- 7150 HARRIS DRIVE, P.O, Box 30015
LANSING, MICHIGAN 48909

' eeT EORA §otin -313- 517/322.1009



CONFINED SPACE (ken-fin'ed, spas) N.

“Confined space” means a space having a limited means of egress, which is
subject to the accumulation of toxic or flammable contaminants or has ayn

oxygen deflcient atmosphere. Confined or enclosed spaces include, but are not
limited to, storage tanks; process vessels, bins, boilers, ventllation or exhaust
ducts, sewers, underground utility vaults, tunnels, pipelines, and open top spaces
more than 4 feet in depth, such as pits, tubs, vaults, and vessels.

=31 4.



Personnel Listed Have Worked Or Are Available To Work At The Facility

FORD-ALLEN PARK CLAY MIKE LANDFILL
EPA I.D, #980568711

Hazardous Waste Ernployee Training Schedule

Attachment 21

Brplovee Trainine Ia
Abernathy, Jim 5//%'; %’79
Adamson, Jim  Operating Fngineer 57{‘[31
Bannerman, Marvin {//‘/?r ‘-r'/s 53
Barkman, Al %é,
Bowers, Kathy U s
Bridges, L. " e
Briggs, Bob ’¢4§J
Brennzn, Jim Foreman - Inspector !j') !
Cieglak, Joe Manifest Checker %’%3 k)
Cummings, Bill Opereting Englneer i/%-,
Curry, Chuck 5//';;,,/@':
CU_Senza , Dave 5// “5y Lf’/g/gj’
Davis, Pete Foremen - Inspector - Vsis
Fain, R. q"%
Gracey, Dale g//"SJ
Hawthorne, Allen 5//9%1 K 3’/%3
Hayes, Mike 5//"‘3‘
J&séo, iy q/":/ﬁj
Johnson, Lowell 5/?"’/%f Wg/?s
Knox, Willie Operating Ingineer 537 ff%’g
Oliverrio, Tony Jels U/L”Ei
Rarx, L. s
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Attachment 21

Emplovee Training Date
¥
Ray, Ann Menifest Checker /57<sa
: - . %/
Richardson, Virgil Operating Engineer &

Smith, Ray

Strong, Murry

Cperating Engineer

Swiencki, Dave

Sule, Ron Menifest Checker 9/7/&; 5f7fg-f

Van Houten, Al

Walker, Murry Operating Engineer Jc/%’z j%%:;

Weingartz, John Operating Engineer ‘7/7'/@ 7 7 7/3&{

Wujek, Den Manifest Checker KA

Ferrantino, Mike Foreman - Inspector gf’*ﬂ %y 54
',Evaﬁs, Stanley E%Ugﬂ

Dominski, Robert iy .
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H-lc Training Director LOCFR 264,16 (a) (2)

The Ford Motor Company Training Program has been provided to date by the Facility
Training Director, Mr. Devid 8. Miller. Mr. Miller received his B.S. degree in
geology from the University of Michigan in 1977 and has been involved with hazardous
wagte management since the effective date of the RCRA regulatiéns. His experience

in this field 1s zs follows:

19680 - 1981 Environmental Coordinstor for three hazardous waste treatment
facilities. Developed facility operational, recordkeeping,

-and training procedures in compliance with RCRA and Michigan

PA 6k,
1981 - 1984 PEnvirommental Coordinator for the APCM landfill. Developed
operational, reco;dkeeping, and training procedures in compliance

with RCRA and Michigan PA 6L.

E-1 d Relevance of Training %o Job Position 4OCFR 264,16 {a) (2)

‘The job descriptions and job training program indicate that the training provided

is relevant to the Jjob position.

H-l e Training fc- Fmergency Response UCCFR 264.16 (a) (3)

Emergency response training is provided as shown in secticn Hlb.
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H-2 Tmplementation of Training Program LOCFR 264,16 (b)

Documentation of the training provided iz included in the facility notebook.

Examples of such documentation are as Attachument 22,

=318



Attachment 22

DOCUMENT OF HAZARDOUS WASTE TRAINING

ANNUAL REVIEW
Training Session Date: 10-05-83
Place: Job Site
Trainees: Murray D. Walker

Ford Motor Company Baployee

Previous Experience: Twenty-one years of experience as landfill
bulldozer operator. Previously handled =all
wastes at the landfill pricr to Act 6&b.

Aspects of Training: Waste characteristics and their physical preperties
were dlscussed in detail., Cenersl inspection items
and. procedures including waste verification were
discussed. Pertinent waste handling and dlsposal
regulations, particularly the management of run-
off and run-on were addressed. Spill and Accident
Prevention Plan, Contingency Plan and Emergency
Procedurss were discussed along with safety pro-
cedures and procedures for using, inspecting, repairs
ing and replacing emergency and safety equipment.
Fill and grading procedures for the site were studied.

Training Director: David S. Miller - Rouge Steel Company

-. /%f%/ oo
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Atbachment 22

DOCUMENT OF HAZARDOUS WASTE TRAINING

Training Session Date: 05~05-83
Place: ‘ Job Site

Trainee: ' Willie B, Knox
Ford Motor Company

Previous Experience: Three years of experience as landfill bulldozer cperzior.
~ Previously hendled all wastes s+ the landfill prior tc

Act 64 as the alternate operator. Fourbteen years ex-

perience as heavy equipment operetor for Company.

Aspects of Training: Waste characteristics and their physical properties were
discussed in detail, Gener=l Inspeciion items erd

PANE S

Pertinent waste handling and disposal regulation
" particularly the managemens of run-of and _Anmon wers
addressed. Spill and Accident Prevention Zlan, (onoin rar
Plan and Emergency Procedures were discussed along wi
safety procedures and procedurss for using, inspectin:,
repairing and replacing emerszency and szafe ety
Fill and grading procedures for ithe site were

procedures including waste va"“lcatlo” were dliscussed,

eoulm Thent.

wudied.

4]

Training Director: - David S. Miller - Rouge Steel Couwsany




Attachment 22

Certification of Training

Facilify ID: Wayne Disposal, inc. MID 048 090 633

Employee Name: \/3567"#‘( C’f_é“SCML

Emplover: LARE DiSroSATt .
Job Title: MAPIFEST CrA TSI
Course: 55

Program Elements: *1. Hazardous waste rules k& regulations; what
‘ is hazardous waste; chemical & physical
properties. ' '

2. Diécussion and use of appropriate safety
and emergency equipment.

3. Review and discuss all elements of
contingency plan & emergency procedures.

4, Review and discuss facility 1nspect10n
reports.

5. On going training of professional and
supervisory personnel with respect to
regulations changes and/or the up grading
of job related skills through professional
development programs such as conferences,
seminars or course work.

‘ Toxic ¥ physical effects of hazardous
: : substances including routes of entry into
the body and dose/response relationship.

7. FUpdate on contingency plan & emergency
procedures.,

I partlclpated in a training program on Z/Y//?S’}/

covering the following topics referenced above:

Elements: (2? .

/

Michigen Hazardous Waste Industry Training Program
Director: Mike Tillotson
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